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THE  INFLUENCE  OF  THE 

MALE  ELEMENT  UPON  THE 
FEMALE  ORGANISM/ 


The  subject  of  this  paper  is  rather  outside  the  category  of. 
this  Society,  and  is  unsatisfactory*^  so  far  as  it  has  no  claim  to 
be  practical.  It  is  one  on  v/hich  Alexander  Harvey,  of  Aber- 
deen, has  at  various  times  written,  and  his  essays  have  quite 
recently  been  published  in  book  form.  The  late  Charles  Dar- 
win, in  his  work  on  the  "  Variations  of  Animals  and  Plants 
under  Domestication,'*  has  a  great  deal  to  say  on  this  subject. 
In  that  work  he  speaks  of  the  principle  of  inheritance,  and 
refers  to  the  great  variability*^  of  this  inheritance,  due  to  the 
immense  number  of  causes,  known  and  unknown,  which  act 
and  react  upon  the  organism  during  its  various  stages  of  life. 
The  influence  of  the  male  element  upon  the  female  organism, 
over  and  above  its  fertilizing  influence  upon  the  ovum,  he  con- 
siders an  important  cause  in  the  variation  of  inheritance. 
Darwin  has  given  proofs  of  this  influence  in  both  vegetable 
and  animal  life,  but  Harvey  has  limited  his  proof  to  the  higher 
animals  and  man.  He,  however,  believes  that  pathological 
(jualities  may  be  transmitted  in  this  way,  and  has  brought 
forward  evidence  in  support  of  that  view.  Harvey  and  Dar- 
win do  not  agree  regarding  the  route  of  transmission  of  this 
influence,  but  this  \>ill  become  more  evident  as  we  proceed. 
The  major  portion  of  this  evidence  has  been  taken  from  these 
two  authors. 

First,  as  regards  the  evidence  from  vegetable  life,  Sachs,  in 
his  recent  work  on  botany,  says :  "  The  process  of  development 
brought  about  by  fertilization,  or  the  union  of  the  reproduc- 
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tive  cells,  is  usually  not  confined  to  the  resulting  embry^o,  but 
shows  itself  also  in  a  variety  of  changes  in  the  mother  plant 
itself;'*  and  he  gives  various  examples.  He  says, "  In  phanero- 
gams the  entire  development  of  the  seed  and  fruit  depends 
upon  the  changes  caused  in  the  mother  plant  by  the  fertiliza- 
tion of  the  embryonic  vesicles.  In  the  orchidaceoe  the  action 
of  the  pollen  tube  is  visible  on  the  mother  plant  even  before 
fertilization.  Hildebrand  has  shown  that  in  all  orchids  that 
he  examined  the  ovules  were  not  in  a  condition  to  be  fertilized 
at  the  time  of  pollination,  and  in  some,  as  Dendrobium  nobile, 
they  have  not  even  begun  to  be  formed.  In  the  orchidaceae 
the  formation  of  the  female  cell  is  therefore  a  result  of  pollina- 
tion. It  is  determined  by  the  action  of  the  male  pollen  tube 
on  the  tissue  of  the  mother  plant.*' 

Darwin  has  also  given  a  good  many  instances  to  show  this 
influence  of  the  male  element  upon  the  mother  form.  He  says 
that  in  plants  the  ovarium  and  the  coats  of  the  ovules  are 
obviously  parts  of  the  female,  and  he  gives  evidence  to  show 
that  these  are  affected  by  foreign  pollen.  '^  It  was  observed,'* 
he  says,  "  as  long  ago  as  1729  that  white  and  blue  varieties  of 
the  pea  when  planted  near  each  other,  mutually  crossed,  no 
doubt  through  the  agency  of  bees,  and  in  the  autumn  blue  and 
white  peas  were  found  within  the  same  pods.  It  has  been 
conclusively  proved  since,  by  the  experiments  of  Gaertner  and 
J.  M.  Berkeley,  that  the  color  of  the  skin  of  the  pea  is  modi- 
fled  when  pollen  of  a  differently  colored  variety  is  used." 

He  quotes  also  the  case  of  the  tall  sugar  pea,  which  bears 
very  thin  green  pods,  but  when  fertilized  with  pollen  of  the 
purple-podded  pea  it  yields  a  pod  clouded  with  purplish  red. 
The  color  lies  in  the  outer  of  the  two  coats  which  surround 
the  pea. 

Further,  he  proceeds  to  show  that  this  influence  may  ex- 
tend also  to  the  ovarium  and  fruit.  *'  Gallesia,"  he  says,  "  im- 
pregnated an  orange  with  pollen  from  a  lemon,  and  the  fruit 
borne  on  the  mother  tree  had  a  raised  stripe  of  peel  like  that 
of  a  lemon,  both  in  color  and  taste,  but  the  pulp  was  like  that 
of  an  orange,  and  included  only  imperfect  seeds." 

'*  M.  Naudin,"  he  says, "  states  that  he  has  seen  fruit  grow- 
ing on  chcemcerops  humilis  which  had  been  fertilized  by  M. 
Denis  with  pollen  from  the  phoenix  or  date  palm.  The  fruit 
or  drupe  thus  produced  was  twice  larger  and  more  elongated 


upon  the  Female  Organism,  5 

than  that  proper  to  the  chcemcerops,  so  that  it  was  interme- 
diate in  these  respects  as  well  as  in  texture  between  the  fruit 
of  the  two  parents.  These  hybridized  seeds  germinated  and 
produced  young  plants  likewise  intermediate  in  character/' 

He  then  gives  similar  cases  among  the  cucurbttacece, 
grapes,  maize,  and  apple. 

Now,  it  is  has  been  shown  in  these  cases  that  the  influence 
of  the  male  element  represented  by  foreign  pollen  caused  the 
production,  in  some  cases,  of  imperfect  seeds,  in  others  of  per- 
fect seeds,  leading  in  the  case  of  the  perfect  seeds  to  the  de- 
velopment of  hybrid  plants.  But  over  and  above  this  influence, 
it  exerted  another  over  parts  purely  maternal,  and  having 
nothing  to  do  with  the  embryo,  such  as  the  seed  coats  of  the 
pea,  and  the  various  fruits  mentioned. 

But  it  has  to  be  noted  that  in  the  cases  given  the  changes 
produced  in  the  maternal  parts  were  due  to  fertilization  by 
foreign  pollen.  When  pollen  from  the  same  species  is  the 
fertilizing  medium,  we  get  what  is  an  ordinary  event  in  nature, 
the  seed  or  fruit  shows  no  divergence  from  what  is  usual  to 
the  plant.  There  is  an  attempt  by  nature  in  both  cases  to 
incorporate  the  qualities  of  both  male  and  female  elements. 
When  foreign  pollen  is  used  we  have  divergent  results  in  the 
seed  or  fruit,  because  there  is  an  attempt  for  each  element  to 
be  represented  in  the  product,  and  the  degree  of  representation 
depends  upon  whether  the  one  or  the  other  is  prepotent. 

What  pollen  of  the  same  species  is  used,  where  male  and 
female  attributes  coincide,  there  is  no  evidence  that  the  male 
element  has  any  influence  over  purely  maternal  parts;  but 
may  we  not  naturally  conclude  that  there  is  such  an  influence 
by  analogy  from  these  cases  where  foreign  pollen  is  used  ?  To 
deny  this,  we  must  believe  that  foreign  pollen  has  an  influence 
which  is  denied  to  pollen  of  the  same  species. 

Regarding  the  extent  of  this  influence  in  plants,  Darwin 
says  that  while  foreign  pollen  may  cause  the  coats  of  the 
seeds  and  the  ovarium  or  fruit,  and  even  the  calyx  and  upper 
part  of  the  peduncle  of  the  mother  plant,  to  be  modified,  yet 
he  has  no  reason  to  believe  that  this  influence  extends  any 
further  into  the  plant.  There  is  not  the  least  reason  to  be- 
lieve, he  says,  that  a  branch  which  has  borne  seed  or  fruit 
directly  modified  by  foreign  pollen,  is  itself  affected  so  as  sub- 
sequently to  produce  modified  buds.    Such  an  occurrence,  from 
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ItM;  temporarr  coonectkHi  of  the  flower  with  the  stem,  would 
l>e  ^lardly  po^ble. 

But  it  m^y  be  asked — tf  there  is  no  reason  to  believe  that 
the  tree  it^telf,  or  even  the  branch,  is  modified  when  the  flower 
pnMiuced  upon  it  has  been  fertilized  by  foreign  poUen,  on  ac- 
count of  the  temporary  connection  of  the  flower  with  the  stem, 
would  a  modification  not  be  expected  in  other  and  higher 
orgpanLsms  from  a  similar  influence  where  the  ovarium  is  not 
temporary  but  permanent  ? 

Darwin  has  given  cases  to  show  that  a  variety,  when 
grafted  or  budded  on  another  variety,  sometimes  affects  the 
whole  stalk,  or  at  the  point  of  junction  gives  rise  to  a  bud  or 
graft  hybrid  which  partakes  of  the  characters  of  both  stock 
and  scion.  For  instance,  when  the  variegated  jasmine  is 
budded  in  the  common  kind,  the  stock  sometimes  produces 
buds  bearing  variegated  leaves.  This  has  also  been  seen  in 
the  oleander.  Some  buds  of  a  golden  variegated  ash,  which 
were  in.serted  into  common  ashes,  all  died  except  one;  but  the 
ash  stocks  were  affected,  and  produced — both  above  and  below 
the  points  of  insertion  of  the  plates  of  bark  bearing  the  dead 
bud.s — shoots  which  bore  variegated  leaves.  Buds  taken  from 
an  ash  tree  with  vellow  leaves  were  inserted  into  common 
ashes,  which  in  consequence  were  affected,  and  produced  the 
blotched  Brcadalbane  ash. 

These  cases  most  undoubtedly  show  that  grafts  exercise 
an  influence  upon  the  mother  stock,  probably  of  the  same 
nature  as  the  influence  of  the  male  element  upon  parts  mater- 
nal— proceding,  however,  in  the  case  of  grafts,  to  exercise  that 
influence  to  a  wider  extent,  on  account  of  their  more  perma- 
nent connection  with  the  mother  plant. 

Now,  as  regards  the  evidence  from  animal  life.  That  evi- 
dence may  be  shown  in  the  transmission  of  physiological  and 
pathological  qualities;  and,  first,  as  regards  the  physiological 
qualities. 

In  the  "Philosophical  Transactions *' for  1821  two  cases  are 
recorded  which  have  been  quoted  both  by  Dr.  Harvey  and 
Darwin.    They  are  as  follows: 

A  nearly  pure  bred  Arabian  chestnut  mare  bore  a  hybrid 
to  a  quagga;  she  was  subsequently  sent  to  Sir  Gore  Ouseley, 
and  produced  two  colts  by  a  black  Arabian  horse.  These 
colts  were  partially  dun-colored,  and  were  striped  on  the  legs 
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more  plainly  than  the  real  hybrid,  or  even  than  the  quagga. 
One  of  the  two  colts  had  its  neck  and  some  other  parts  of  its 
body  plainly  marked  with  stripes.  Stripes  on  the  body,  not  to 
mention  those  on  the  legs,  and  the  dun-color  are  extremely 
rare  with  horses  of  all  kinds  in  Europe,  and  are  unknown  in 
the  case  of  Arabians.  But  what  makes  the  case  still  more 
striking  is,  that  the  hair  of  the  mane  in  these  colts  resembled 
that  of  the  quagga,  being  short,  stiff,  and  upright.  Hence 
there  can  be  no  doubt  that  the  quagga  affected  the  character 
of  the  offspring  subsequently  begot  by  the  black  Arabian 
horse.  A  sow  of  the  black  and  white  breed  (known  as  Mr. 
Western's  breed)  became  pregnant  of  a  boar  of  the  wild  breed, 
of  a  deep  chestnut  color.  The  pigs  produced  were  duly  mixed, 
the  color  of  the  boar  being  in  some  very  predominant.  The 
sow  being  afterward  put  to  a  boar  of  the  same  breed  with 
her  own,  some  of  the  produce  were  observed  to  be  stained  or 
marked  with  the  chestnut  color  that  prevailed  with  the  former 
litter;  and  on  a  subsequent  impregnation,  the  boar  being  still 
of  the  same  breed  as  the  sow,  some  of  the  litter  were  also 
slightly  marked  with  the  chestnut  color. 

Other  cases  are  given  by  Dr.  Harvey  which  need  not  be 
repeated,  as  they  resemble  the  previous  two  cases.  The  fol- 
lowing two  cases  occurred  in  the  human  species,  and  are  also 
from  Dr.  Harvey's  work. 

Mrs. was  twice  married,  and  had  issue  by  both  hus- 
bands. The  children  of  the  first  marriage  were  five  in  number, 
of  the  second,  three.  One  of  these  three  (a  daughter)  bears 
an  unmistakable  resemblance  to  her  mother's  first  husband. 
What  makes  the  likeness  the  more  discernible  is  that  there 
was  the  most  marked  difference  in  their  features  and  general 
appearance  between  the  two  husbands. 

Professor  J.  Y.  Simpson  communicated  to  Dr.  Harvey  the 
following  case:  A  young  woman,  bom  of  white  parents,  but 
whose  mother  some  time  before  her  marriage  had  a  bastard 
child  (a  mulatto),  by  a  negro  man-serv^ant  in  Edinburgh.  She 
presented  distinct  traces  of  the  negro.  Dr.  Simpson  had  no 
recent  opportunities  of  satisfying  himself  as  to  the  precise  ex- 
tent to  which  the  negro  character  prevails  in  her  features,  but 
he  recollects  being  struck  with  the  resemblance,  and  noticed 
particularly  that  the  hair  had  the  qualities  characteristic  of 
the  negro. 
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Dr.  Harvey  says  these  facts  were  well  known  to  our  great 
breeders  of  cattle,  dog  fanciers,  etc.,  and  also  to  the  Arabians. 
Darwin  mentions,  in  a  footnote,  that  a  French  poet,  Jacques 
Savary,  who  wrote  in  1665  on  dog^,  was  also  aware  of  it. 
Beeker,  in  1703,  seems  also  to  have  been  aware  of  it,  and  ac- 
counted for  it  as  being  due  to  maternal  impression.  "  When  a 
mare,"  he  says,  *^  has  had  a  mule  by  an  ass  and  afterward  a 
foal  by  a  horse,  there  are  evidently  marks  in  the  foal  of  the 
mother  having  retained  some  idea  of  her  former  paramour, 
the  ass.*'  Haller  was  also  acquainted  with  a  similar  case,  but 
accounts  for  it  by  a  permanent  impression  made  by  the  semen 
of  the  male  on  the  genitals,  and  more  particularly  upon  the  ova 
of  the  female.   This  theory  was  adopted  by  many  physiologists. 

The  influence  of  the  male  element  in  these  cases  has  been 
compared  to  what  is  seen  in  birds,  where  a  single  intercourse 
is  known  to  impregnate  many  eggs  which  are  laid  succes- 
sively after  it,  or  among  the  aphis,  where  the  production  of 
young  by  the  female  goes  on  for  several  generations  without 
any  sexual  intercourse  after  that  which  gave  rise  to  the  first. 
Sir  Everard  Home,  in  discussing  the  cases  reported  in  the 
"  Philosophical  Transactions  '*  for  1821,  believed  them  to  be  due 
to  an  abiding  influence  exerted  by  the  male  on  the  imagination 
of  the  female,  and  operating  on  her  mind  at  the  time  of  her 
connection  subsequently  with  other  males,  and  perhaps  during 
her  pregnancy.  He  further  seems  to  have  satisfied  himself 
of  the  existence  of  nerves  in  the  placenta,  and  that  there  was 
a  nervous  connection  between  mother  and  foetus  through  the 
umbilical  cord.  This  discovery  has  not  been  corroborated  by 
succeding  observers. 

Dr.  Alexander  Harvey,  of  Aberdeen,  adopted  the  theory  of 
Mr.  James  M'Gilvray,  a  veterinary  surgeon  of  Huntl^^  and 
quoted  from  the  "Aberdeen  Journal"  of  21st  and  28th  March, 
1849.  This  theory  Dr.  Harvey  has  named  that  of  "  foetal  in- 
oculation." He  believes  that  the  effect  is  due  first  to  the  in- 
fluence of  the  male  on  the  ovum,  which,  in  consequence  of  the 
subsequent  close  attachment  and  freely  intercommunicating 
blood-vessels  between  the  modified  embryo  and  the  mother, 
inoculates  the  constitution  of  the  mother  with  the  qualities  of 
the  male,  and  so  on  a  subsequent  impregnation  by  another 
male,  the  offspring  resembles  the  first  male,  and  not  its  real 
parent.    He  even  goes  further,  and  says  that  it  is  conceivable. 
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by  each  successive  impregnation  effected  by  him,  that  influence 
may  be  increased,  and  if  so,  the  younger  children  begotten  by 
him,  rather  than  the  elder,  might  be  expected,  cceteris  paribus, 
to  bear  their  father's  image,  and  as  regards  the  mother  he 
suggests  the  question  as  to  whether  there  is  not  something  in 
the  popular  notion  that  in  the  course  of  years  a  woman  comes 
to  resemble  her  husband,  and  that  not  merely  in  respect  of 
temper,  disposition,  or  habits  of  thought,  but  in  bodily  appear- 
ance, which  may  be  referable  to  this  influence  exerted  by  the 
husband  through  the  medium  of  the  several  foetuses  in  utero 
on  her  constitution. 

Darwin,  on  the  other  hand,  considers  it  a  most  improbable 
hypothesis  that  the  mere  blood  of  one  individual  should  affect 
the  reproductive  organs  of  another  individual  in  such  a  man- 
ner as  to  modify  the  subsequent  offspring.  The  analogy,  he 
says,  from  the  direct  action  of  foreign  pollen  on  the  ovarium 
and  seed  coats  of  the  mother  plant  strongly  supports  the  be- 
lief that  the  male  element  acts  directly  on  the  reproductive 
organs  of  the  female,  and  not  through  the  intervention  of  the 
crossed  embryo.  But,  at  the  same  time,  while  having  a  pref- 
erence for  this  explanation,  .he  says,  if  the  influence  be  ad- 
mitted as  passing  through  the  foetus,  the  case  would  become 
one  of  graft-hybridism,  for  the  fertilized  embryo  and  the 
mother  plant  must  be  looked  upon  as  distinct  individuals. 
The  only  difficulty  here  seems  to  be  that  in  plants  the  ovum 
or  seed  is  inclosed  in  the  ovary,  and,  therefore,  the  action  of 
the  pollen  may  affect  both ;  but  it  is  difficult  to  account  for 
the  male  elements  affecting  the  ovarium  of  animals  when  im- 
pregnation is  supposed  to  take  place  most  frequently  in  the 
oviduct  (Fallopian  tube),  and  only  occasionally  in  the  ovary 
itself. 

We  now  come  to  the  pathological  proof.  By  this  is  meant 
that  if  physiological  qualities  may  be  capable  of  transmission, 
disease  may  also  be  conveyed  by  the  same  route.  Dr.  Harvey 
believes  that  scrofula  and  phthisis  may  be  transmitted  in  this 
way,  but  on  account  of  the  extreme  prevalence  of  these  dis- 
eases, and  their  transmission  by  ordinary  inheritance,  it  would 
be  difficult  of  proof.  He  considers,  however,  that  in  syphilis 
we  have  the  necessary  proofs. 

He  quotes  Dr.  Ramsbotham  in  the  "  Medical  Gazette,"  23d 
May,  1835.    *'  It  is  a  generally  received  opinion,  I  believe,  that 
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syphilis  in  its  secondary  sta^e  is  not  communicable  directly  to 
either  sex  from  the  other,  that  the  disease  is  not  propagated 
unless  there  exist  an  open  chancre,  and  this  accords  with  my 
observation.  But  it  appears  to  me  probable  that  if  a  pre- 
viously healthy  woman  conceive  of  an  ovum  tainted  by  syph- 
ilitic virus  derived  from  its  father,  her  system  may  become 
inoculated  during*  the  progress  of  gestation,  in  consequence  of 
the  close  vascular  connection  existing  between  it  and  herself, 
for  it  has  fallen  to  my  lot  to  see  more  than  one  case  in  which 
a  young  woman  united  to  a  man  laboring  under  obstinate 
secondary  symptoms  remained  healthy  for  some  months  after 
marriage,  but  became  the  subject  of  the  same  disease  in  its 
secondary  form  soon  after  impregnation  had  taken  place,  and 
I  have  considered  that  in  such  a  case  the  mother  derived  the 
disease  not  directly  from  the  father,  but  from  the  affected  in- 
fant which  she  carried  in  her  womb." 

In  1837  Abraham  CoUes,  of  Dublin,  announced  to  the  pro- 
fession a  fact  he  had  long  noticed,  but  could  not  explain — viz., 
that  when  a  mother  acquires  syphilis  by  blood  contagion  from 
the  foetus,  she  thereby  gains  an  immunity,  and  does  not  suffer 
herself  from  any  severe  form  of  .the  disease;  indeed,  she  may 
be  without  any  obvious  venereal  symptoms.  He  further  said 
he  had  never  seen  or  heard  of  a  single  instance  in  which  a 
syphilitic  infant  (although  its  mouth  be  ulcerated),  suckled  by 
its  own  motheY*,  had  produced  ulceration  of  her  breasts; 
whereas  very  few  instances  have  occurred  where  a  syphilitic 
infant  had  not  infected  a  strange  hired  wet-nurse  and  who  had 
been  previously  in  good  health.  This  shows  most  decidedly 
that  the  mother  is  proteced  from  syphilitic  infection.  Jona- 
than Hutchinson  has  termed  this  "Colics'  law.'* 

Dr.  Montgomery,  of  Dublin,  in  1837  wrote,  "Is  it  possible 
that  a  morbid  taint — such  as  that  of  syphilis,  for  instance — 
having  been  once  communicated  to  the  system  of  the  female, 
may  long  linger  there,  and,  influencing  several  ova,  continue 
to  manifest  itself  in  the  offspring  of  subsequent  conceptions 
when  impregnation  has  been  effected  by  a  perfectly  healthy 
man,  and  the  system  of  the  mother  appearing  to  be  at  the 
time,  and  for  a  considerable  period  previously,  quite  free  from 
the  disease  ?  "  His  reply  is,  "  My  belief  is  certainly  in  favor  of 
the  affirmative;"  and,  writing  in  1856,  he  says,  "Further  ex- 
perience and  observation  have,  I  think,  shown  to  be  fact  what 
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I  could  then  only  venture  to  say  I  believed  to  be  likely."  Dr. 
Montgomery  quotes  the  following  case  from  M.  Vidal:  "A 
woman,  whose  husband  was  affected  with  constitutional 
syphilis,  gave  birth  to  a  child,  which  in  two  months  showed 
symptoms  of  that  disease,  of  which  it  died.  The  woman  never 
had  any  appearance  of  syphilitic  affection,  not  even  to  soil  her 
linen.  Her  husband  died,  and  after  remaining  some  time  a 
widow,  she  married  a  healthy  man,  and  about  twenty  months 
afterward  (being  four  years  after  the  former  birth)  she  bore 
a  child,  which  in  two  months  presented  the  same  form  of 
syphilitic  eruption  which  had  appeared  in  the  former  child." 

Dr.  Montgomery  has  more  to  say  on  this  subject.  He 
says :  "  I  wish  to  notice  a  fact  the  observation  of  which  I 
thought  was  original  with  me,  but  I  now  find  it  was  made 
long  ago  by  others.  It  may  be  thus  stated:  A  woman  is 
married  to  a  man  who  has  latent  constitutional  syphilis  by 
which  she  is  infected,  but  will  show  no  symptom  of  the  con- 
tamination until  she  conceives  and  perhaps  miscarries,  and 
then  the  taint  is  manifested  by  the  development  of  secondary 
symptoms  in  the  course  of  a  few  weeks,  as  if  the  infection  was 
at  first  communicated  and  confined  to  the  product  of  the 
ovary,  and  the  general  system  became  thence  contaminated. 
Or  perhaps  another  explanation  may  equally  apply,  and  we 
may  suppose  that  the  new  condition  and  altered  action  of  the 
generative  apparatus  had  the  power  of  rousing  up  and  render- 
ing active  the  latent  poison  lurkmg  and  dormant  in  the 
woman's  s^'stem,  as  we  see  occasionally  happen  in  patients 
constitutionally  disposed  to  phthisis.  Whichever  of  these  ex- 
planations may  be  nearest  the  truth,  there  can  be  no  doubt  of 
the  frequent  occurrence  of  the  fact." 

M.  Ricord  says:  "  80  long  as  a  diseased  father  is  under  the 
influence  of  constitutional  syphilis,  the  germ  which  is  by  him 
conveyed  into  the  uterus  carries  along  with  it  the  syphilitic 
diathesis.  .  .  .  There  is  no  such  thing  as  an  infection  of 
the  child  by  the  mother,  she  having  been  contaminated  by  the 
father,  but  the  husband  procreates  an  infected  child,  which 
may  then  propagate  the  secondary  poison  to  the  mother — for 
where  there  are  no  children  the  mother  does  not  suffer." 

Dr.  Carpenter  says,  anent  the  inoculation  theory:  "This 
idea  is  borne  out  by  a  great  number  of  important  facts,  and 
it  serves  to  explain  the  circumstance,  well  known  to  practi- 
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tioners,  that  secondary  syphilis  will  often  appear  in  a  female 
during  gestation,  or  after  parturition,  who  has  never  had 
primary  symptoms,  whilst  the  father  of  the  child  shows  no 
recent  syphilitic  disorder." 

Dr.  Tyler  Smith  says  "that  the  most  common  mode  in 
which  women  become  affected  with  syphilitic  uterine  disorder 
is  that  in  which  the  foetus  is  the  medium  of  communication;  *' 
and,  further,  he  had  observed  in  such  cases  that  at  each  preg- 
nancy a  fresh  dose  of  the  syphilitic  poison  is  imparted  to  the 
mother,  unless  in  the  mean  time  the  husband  has  been  the 
subject  of  antisyphilitic  treatment. 

Jonathan  Hutchinson,  in  the  "  Medical  Times  and  Gazette,*' 
1856-57,  published  a  paper  on  this  subject,  in  which  he  gives 
a  series  of  cases  to  show  that  a  pregnant  woman  may  become 
infected  through  a  syphilitic  foetus — that  is  to  say,  without 
any  primary  chancre.  This  infection,  he  says,  had  been 
hitherto  supposed  to  be  due  to  the  direct  contagion  of  secon- 
dary syphilis.  Further,  that  this  form  of  syphilis  is  much 
milder  than  chancre  syphilis;  so  mild,  indeed,  as  to  be  without 
any  evident  symptoms  other  than  the  protection  it  affords  to 
the  mother  when  suckling  her  syphilitic  child.  He  compares 
it  to  the  milder  form  of  small-pox  which  is  communicated  by 
inoculation,  and  the  more  serious  disease  when  transmitted 
aerially.  In  1876,  in  the  same  journal,  he  had  another  paper 
on  the  same  subject.  He  corrobates  Colles*  law,  and  considers 
the  protection  due  to  a  latent  form  of  syphilis.  As  regards  a 
woman  who  has  given  birth  to  a  syphilitic  child,  but  has  never 
exhibited  any  symptoms  herself,  should  she  afterward  get 
married  to  a  husband  quite  free  of  syphilis  and  have  children, 
the  question  as  to  whether  these  would  exhibit  syphilitic 
symptoms  he  confesses  he  cannot  answer  without  more  proof. 
In  his  more  recent  work  on  syphilis  (1887),  he  says  that  it  is 
obviously  possible  that  the  child  would  be  syphilitic,  but  no 
facts  have  as  yet  proved  it. 

The  most  of  the  authors  quoted  are  from  Dr.  Alexander 
Harvey's  work,  but  they  do  not  go  the  whole  way  to  prove 
his  theory.  Dr.  Ramsbotham  speaks  only  of  infection  of  the 
mother  through  the  foetus,  and  says  nothing  of  subsequent 
children  by  a  healthy  husband.  Colles'  law  goes  no  further. 
The  same  is  to  be  said  of  the  evidence  of  Ricord,  Carpenter, 
and  Tyler  Smith.    Jonathan  Hutchinson  considers  it  possible. 
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but  not  proven.    The  only  complete  evidence  is  that  of  Mont- , 
gomery  and  the  case  he  quotes  from  M.  Vidal.    Alfred  Cooper, 
in  his  recent  work  on  syphilis  and  pseudo-syphilis,  seems  to  be 
in  favor  of  Dr.  Harvey's  theory'-,  but  gives  no  reasons  for  his 
belief. 

There  is  one  most  important  authority  who  argfues  ag-ainst 
this  view.  R.  W.  Taylor,  of  New  York,  does  not  believe  that 
disease  can  be  transmitted  from  the  foetus  to  the  mother,  and 
he  quotes  in  his  favor  Kassowitz,  Barensprung,  and  Pick.  He 
says  that  the  disease  may  be  transmitted  from  the  mother  to 
the  ovum,  and  from  the  father  to  the  ovum  by  fertilization, 
but  not  otherwise.  He  denies  that  syphilis  can  be  conveyed 
through  the  utero-placental  circulation,  whicl;,  of  course, 
means  that  it  cannot  pass  either  from  the  foetus  to  the  mother, 
or  from  the  mother  to  the  foetus.  Experiments,  he  says,  have 
conclusively  proved  that  the  essential  vehicles  of  the  specific 
virus  are  cells  or  albuminoid  molecules  derived  from  an  active 
syphilitic  lesion,  but  after  fecundation  the  embryo  is  not  sup- 
plied with  cells  of  any  kind,  but  simply  with  serum.  He  be- 
lieves that  there  are  many  cases  of  women  who  have  given 
birth  to  syphilitic  children,  and  yet  they  themselves  remain 
free  of  syphilis,  because  the  disease  was  acquired  by  the  children 
direct  from  the  father.  He  admits,  however,  that  on  this 
question  he  is  in  the  minority,  and  that  the  opposite  view  is 
more  generally  believed  in.  As  regards  CoUes'  law,  he  says 
that  the  escape  of  the  mother  is  due  to  some  occult  indiscerni- 
ble change  in  her  system. 

It  has  always  been  admitted  that  there  is  a  communica- 
tion between  mother  and  foetus,  or  otherwise  the  nutrition  of 
the  foetus  could  not  be  carried  on.  As  to  whether  there  is 
any  return  of  material  from  foetus  to  mother  was  not  clearly 
made  out,  until  the  experiments  of  W.  S.  Savory  were  published 
in  the  "  Lancet "  in  1858.  Previous  to  this,  however,  there  had 
been  some  negative  experiments  of  Majendie  and  Williams, 
of  Liverpool;  and  Allison  in  his  "Outlines  of  Physiology,'' 
founding  upon  these,  said  that  it  would  seem  that  the  trans- 
mission of  fiuids  is  almost  entirely  from  the  mother  to  the 
foetus.  The  experiments  of  W.  S.  Savory  were  upon  dogs  and 
cats.  The  animals,  of  course,  were  pregnant,  and  under  chlor- 
oform. The  operation  of  Caesarean  section  was  performed, 
but  the  foetuses,  although  removed  from  the  uterus,  and  the 
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amnion  punctured,  were  allowed  to  remain  in  connection  with 
the  mother  through  the  umbilical  cord.  An  injection  was 
then  made  of  a  solution  of  strychnia  into  the  thorax  or  ab- 
domen of  the  foetuses.  Strychnia  was  selected  because  of  its 
capability  of  ready  absorption,  and  its  obvious  and  unmis- 
takable physiolo^cal  action.  In  some  cases  the  foetuses  were 
returned  to  the  abdomen  of  the  mother^  and  the  abdominal 
wound  closed  with  sutures.  In  other  cases  they  were  not  re- 
turned to  the  abdomen,  and  the  only  maternal  connection  was 
through  the  umbilical  cord.  In  these  last  cases  there  was  not 
even  contact  with  maternal  tissues  other  than  through  the 
cord.  In  everv  case  symptoms  of  strj'chnia  poisoning  devel- 
oped in  the  mother.  In  these  foetuses  which  were  not  returned 
to  the  abdomen  it  was  seen  that  the  tetanic  spasms  appeared 
fh*st,  and  in  about  fifteen  minutes  later  tetanic  spasms  ap- 
peared in  the  mother. 

These  experiments  of  Savory,  show  undoubtedly  that  there 
is  a  return  flow  of  material  between  foetus  and  mother^  and 
that  through  the  umbilical  cord  and  placenta.  We  do  not,  how- 
ever, know  its  extent.  Savory's  experiments  only  indicate  the 
limits  of  our  kno\v  ledge  at  present.  As  regards  other  poisons, 
the  probability  is  that  their  effect  upon  the  mother  through  the 
foetus  would  depend  upon  their  solubility  in  blood  serum.  It 
cannot  therefore  be  assumed,  that  because  strychnia  can  pass 
in  this  way  that  syphilis  can  also  pass.  As  far  as  our  knowl- 
edge of  syphilis  extends  at  pivsent,  it  certainly  is  not  looked 
u{>on  as  a  soluble  poison.  Tliese  experiments  of  Savory's, 
therefore,  do  not  invalidate  the  position  taken  up  by  Taylor, 
of  New  York,  when  he  says,  that  the  embryo  is  not  supplied 
with  cells  of  any  kind,  but  simply  with  serum;  but  Taylor, 
again,  probably  goes  too  far  in  making  such  a  statement. 

Darwm  believes  that  the  influence  we  are  dealing  with,  acts 
directly  upon  the  female  gi^nital  organs.  In  favor  of  this 
view,  we  have  the  fact  that  among  the  orchidacecBy  the  forma- 
tion of  the  female  cell  is  the  ivsult  of  pollination.  Supposing, 
therefore,  that  all  the  other  cases  could  be  accounted  for  in 
this  way,  the  analogy  iroui  syphilis  would  faiL  Because  in 
that  case,  we  would  ex^HX^t  that  syphilis  would,  instead  of  in- 
oculatinir  the  ovum  with  svphilis  bv  fertilization  and  thence 
the  mother,  act  diivotly  upon  the  maternal  genital  organs. 
But  this  is  a  mode  of  transmission  which  is  denied  by  every 
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modem  authority  on  syphilis.  Fournier  says,  that  experiment 
has  recently  and  clinical  observation  lon^  established^  that 
the  serum  of  a  syphilitic  subject  is  not  capable  of  transmitting 
contagion. 

On  the  other  hand,  accepting  Dr.  Harvey^s  view  that  the 
influence  acts  in  every  case  through  the  embryo,  the  analogy 
is  complete;  in  plants  acting  upon  the  embryo  and  extending 
from  thence  to  the  seed  coats  and  the  ovarium ;  and  in  higher 
life,  extending  perhaps  to  the  whole  maternal  organism,  on 
account  of  the  permanent  ovarium  and  the  lengthened  connec- 
tion between  foetus  and  mother  (here  comparable  to  a  case  of 
graft-hybridism),  transmitting  both  physiological  and  patho- 
logical qualities. 

That  the  male  element  has  an  influence  upon  the  female, 
over  and  above  its  fertilizing  influence  upon  the  ovum  must 
be  conceded.  The  limits  of  that  influence  are  at  present  un- 
known. The  wide  range  suggested  by  Dr.  Harvey  is  by  no 
means  proven,  but  is  quite  probable;  the  evidence  does  not  en- 
title us  to  go  beyond  this. 

*  Read  before  the  Glasgow  Southern  Medical  Society,  March  8th,  1888. 
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THE   INTERNAL   AND   EXTERNAL 


TEMPERATURE  OF  THE  HUMAN  BODY 


AS   MODIFIED   BY   MUSCLE-KNEADING.* 


The  observations  on  the  internal  and  external  tempera- 
ture of  the  human  body  which  I  have  ventured  to  offer  for  the 
consideration  of  this  section  are  based  upon  a  series  of  experi- 
ments extending  over  a  period  of  nearly  eighteen  months,  but 
the  examples  selected  for  their  illustration  are  derived  for  the 
most  part  from  the  records  obtained  during  the  past  five 
months^  before  and  after  subjecting  healthy  individuals  to  the 
process  of  kneading  the  muscles  of  the  trunk  and  limbs  on  the 
one  hand  and  the  abdomen  with  its  contents  on  the  other. 
The  results  afforded  by  these  examples  are  identical  with 
those  which  were  noted  in  the  earlier  experiments,  differing 
from  them  only  in  their  elaboration  by  the  addition  of  sphyg- 
mographic  and  sphygmomanometric  readings  taken  under  the 
same  circumstances  as  the  thermometric  records. 

In  order  to  avoid  as  far  as  possible  any  sources  of  error  in 
the  investigations  referred  to,  the  individuals  dealt  with  were 
carefully  examined  as  to  the  state  of  their  organs,  secretions, 
habits,  and  mode  of  life;  and  any  conditions  which  might  tend 
to  modif^^  the  uniformity  of  the  circumstances  under  which 
the  observations  were  made  have  been  noted.  Briefly,  the 
subjects  were  all  healthy  persons  who  had  not  taken  food  for 
four  hours  prior  to  the  hour  appointed  for  experiments,  which 
were  carried  out  in  a  room  whose  temperature,  as  registered 
by  an  ordinary  thermometer  placed  at  the  head  of  the  couch, 
was  maintained  at  65°  F.    The  subjects  were  divested  of  their 
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clothiDg'  and  placed  in  the  recumbent  position  on  a  couch  or 
bench,  and  covered  with  a  Turkey  towel  sheet  and  a  warm 
nig^.  The  thermometers  were  then  applied  in  the  situations 
indicated — an  ordinary  mag'nified  index  clinical  thermometer 
for  the  axilla,  three  Immisch's  for  the  surface,  and  a  strong* 
clinical  thermometer  of  the  ordinary  pattern  for  the  rectum 
(this  last  being*  encased  in  metal  to  avoid  any  untoward  acci- 
dent). As  soon  as  the  thermometers  had  been  adjusted,  sphyg- 
mographic  tracings  and  sphygmomanometric  readings  were 
taken  of  the  radial  artery  on  the  right  side,  the  pulse  being 
also  taken  by  the  finger.  In  every  case  Richardson's  modifi- 
cation of  Dudgeon's  pocket  syphygmograph  was  employed, 
the  clockwork  being  wound  up  before  each  application,  and 
the  length  of  the  band  necessary  to  inclose  the  wrist  and 
retain  the  instrument  firmly  in  position  having  been  ascer- 
tained, a  distinguishing  mark  was  made  on  the  ends  of  the 
band  exactly  where  the  clamp  was  first  secured,  so  that  it 
might  be  adjusted  accurately  in  the  same  position  on  each 
subsequent  occasion  of  its  use  for  the  same  individual.  The 
same  pressure  was  alwaA-s  used  for  all  the  tracings  taken 
from  the  artery  of  a  given  individual  throughout  the  experi- 
ments to  which  he  was  subjected,  but  var\-ing  pressures  were 
employed  in  different  individuals.  In  regard  to  the  mano- 
metric  records,  they  were  taken  with  von  Basch's  pocket 
sphygmomanometer,  care  being  taken  to  avoid  any  error 
through  slow  leakage  by  refilling  the  tube  whenever  the  drum 
(or  "pelotte")  appeared  to  contain  any  air;  and  in  each  case 
the  compression  of  the  artery  was  repeated,  the  reading  re- 
corded by  the  pointer  being  taken  at  the  moment  of  percepti- 
ble disappearance  and  again  of  first  perceptible  reappearance 
of  pulsation. 

The  conditions  of  tempi'rature  and  circulation  having  been 
thus  noted,  kneading  of  the  lower  extremities,  trunk  (exclud- 
ing the  abdomen),  and  upper  extremities,  in  the  order  here  set 
down,  was  employed  for  a  period  \-ar\-ing  from  half  to  three- 
quarters  of  an  hour,  according  to  the  time  required  in  order 
to  thoroughly  carry  out  the  manipulations,  necessarily  vary- 
ing with  the  muscular  development  of  the  individual;  but  in 
each  case  the  character  and  extent  of  the  kneading  were  ren- 
dered as  uniform  as  iMvssible. 

At  the  conclusion  of  the  musoU^kneading  the  instruments 
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were  reapplied,  and,  the  readings  having*  been  taken,  abdom- 
inal massage  was  then  employed,  the  stomach  and  liver  being 
first  dealt  with,  then  the  small  intestines,  and  finally  the  colon 
and  sigmoid  flexure,  the  course  of  the  large  intestine  being 
carefully  followed,  its  gaseous  or  solid  contents  being  propelled 
as  far  as  possible  toward  the  commencement  of  the  sigmoid 
flexure.  Abdominal  kneading,  as  a  rule,  occupied  from  fifteen 
to  twenty  minutes,  but  occasionally,  as  in  the  case  of  Example 
H,  the  process  was  prolonged. 

The  records  were  again  taken,  and  the  experiment  thus 
concluded,  save  in  the  cases  of  certain  individuals  who  sub- 
mitted themselves  to  further  thermometric  investigation  with 
a  view  to  show  the  length  of  time  during  which  the  effect  of 
the  manipulations  appeared  to  be  maintained. 

The  first  example  to  which  I  desire  to  draw  your  attention 
may  be  taken  as  typical  of  a  series  in  which  the  effects  on  the 
circulation  described  by  me  in  a  paper  on  the  physiological 
effects  of  massage,  read  before  the  Royal  Medical  and  Chirur- 
gical  Society  of  London  in  Januar^^  1887,  are  produced,  and 
further  investigated  and  confirmed  by  the  sphygmographic 
and  sphygmomanometric  records.  So,  also,  with  the  thermo- 
meter, previous  observations  have  received  confirmation,  but 
an  additional  inquiry*'  into  the  internal  temperature  as  indi- 
cated by  rectal  thermometry  has  been  included  in  the  experi- 
ments made,  with  the  unvarying  result  shown  in  the  tables  of 
temperature  that  as  the  axillary  and  surface  temperatures 
rise  under  the  infiuence  of  muscle-kneading  the  rectal  temper- 
ature falls,  while  exactly  the  opposite  effect  is  pi'oduced  by 
kneading  the  abdomen.  The  subject  of  this  experiment  was  a 
healthy  male,  aged  25,  whose  height  was  5  feet  8  inches  and 
weight  10  stone  12  pounds,  with  good  muscular  development, 
free  from  organic  disease  of  any  kind,  and  leading  an  active 
Ufe. 
Table  op  External  and  Internal  Temperatures  in  Ex- 

AMPLE  H. 


Before  Moade- 
Kneadinir- 

98.0*^   F. 

•    After  Muecle- 
Kneadlng. 

After  Abdominal  Knei 
15  mins.             20  inins. 

98.8°     ...     98.0**     . 

ftdi 

I*. 

Dflrfor 
80  mins. 

97.4° 

Situation  of 
Thermometer. 

...  Axilla. 

90.0 

Q7  0 

93.0       ... 

89.0 

... 

84.0 

...  Palm. 

91.0 

•  ••            «/0.v/               ••. 

93.0      ... 

90.0 

... 

88.0 

...  Calf 

87.0 

...           «7v'.v/              .•• 

87.0 

84.0 

•  •* 

81.0 

...  Sole. 

100.4 

.••            «7«/.Q                ••• 

99.8      ... 

100.6 

... 

101.8 

...  Rectum 
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It  will  be  noticed  in  this  example  that  the  initial  axillary 
temperature  is  only  98°  F.,  somewhat  lower  than  that  which 
is  indicated  on  the  scale  of  clinical  thermometers  as  represent- 
ing* the  average  normal;  but  I  attribute  this  to  the  unclothing 
of  the  patient,  rather  than  to  any  inaccuracy  in  the  record,  as 
the  thermometers  for  each  reading  were  kept  in  8itu  for  ten 
minutes,  so  as  to  avoid  any  error  arising  out  of  hurry  in  tak- 
ing the  note.  The  surface  temperatures  having  in  each  case 
been  taken  by  means  of  an  Immisch  thermometer,  fractions  of 
a  degree  are  not  noted.  The  effects  of  muscle-kneading  are 
well  seen  in  this  example  in  regard  to  the  internal  and  exter- 
nal temperatures;  for  whereas  there  is  a  difference  of  2.4°  F. 
between  the  axillary  and  rectal  temperature,  as  much  as  13.4° 
F.  between  the  temperature  of  the  foot-sole  and  the  rectum, 
9°  and  10°  respectively  between  the  calf  and  palmar  tempera- 
ture and  that  of  the  rectum,  and  a  corresponding  difference 
between  the  axillary  and  surface  temperature,  it  is  found,  on 
reference  to  the  next  column,  that  the  axillary  temperature 
has  been  raised  1.4°  F.,  the  surface  records  more  nearly  ap- 
proach the  axillary  degree,  while  the  rectal  temperature  shows 
a  declination  of  0.8°  or  ^°. 

After  abdominal  kneading  only,  practised  on  the  same  oc- 
casion as  soon  as  the  temperature  and  pulse  records  had  been 
made  after  muscle-kneading,  one  finds  a  gradual  decrease  in 
the  axillary  and  superficial  temperature,  with  a  steady  rise  of 
rectal  temperature,  until  at  the  close  of  half  an  hour's  ab- 
dominal manipulation  (excluding  the  necessary  intervals  for 
the  observations  recorded  at  the  close  of  fifteen  and  twenty'' 
minutes),  the  axillary  temperature  stands  at  97.4°  F.,  a  de- 
crease of  2°  F.  below  the  post  muscle-kneading  record,  with  a 
much  more  marked  reduction  of  surface  temperature,  and  a 
gain  in  the  rectum  of  2.2°  F.  above  the  degree  noted  before 
abdominal  kneading,  and  of  1.2°  F.  above  that  which  was 
registered  by  the  rectal  thermometer  before  the  muscle-knead- 
ing had  been  carried  out.  It  will,  I  think,  be  interesting  to 
compare  with  these  alternations  of  temperature  the  condition 
of  the  circulation  so  far  as  observations  on  the  radial  pulse 
will  allow. 

First,  in  regard  to  the  pulse  rate,  it  was  found  to  vary  as 
follows : 

Before  Muscle-Kneading,  .        .        .        .78 
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After  Muscle-Kneading, 70 

After  Abdominal  Kneading  for  15  mins.>        .    72 
a  u  €€  u   20    '«  .     66 

a  it  u  a    3Q     u  g4 

The  sphygmomanometric  readings  were : 

Before  Muscle-Kneading,  •        .        .        .  180  mm.  Hg. 

After        "  ^  ...  170 

After  Abdominal  Kneading  for  15  mins.,  140       " 

a  it  u  u  20    '^  120        ** 

u  i'  it  u   3Q    tt  J20        •* 

The  sphygmographic  tracings  were  taken  under  a  pressure 
of  three  ounces,  the  precautions  previously  referred  to  having 
been  taken  to  insure  accuracy. 

I  will  not  here  attempt  to  analyze  the  charact/ers  of  these 
readings,  except  in  reference  to  those  which  appear  to  be 
common  to  all  the  experiments,  for  it  will  be  found  that,  al- 
though one  sometimes  notes  a  diminution  in  the  pulse  rate 
after  general  kneading,  excluding  the  abdomen,  occasionally, 
especially  if  the  kneading  is  not  prolonged,  the  pulse  rate  is 
rather  accelerated  than  diminished,  and  this  (which  has  oc- 
curred more  frequently  in  my  practice  since  the  conclusion  of 
the  experiments,  of  which  my  previous  paper  on  the  physio- 
logical effects  of  massage  was  the  record,  than  before)  I  attrib- 
ute to  a  modification  of  the  reflex  action  following  stimulation 
of  the  cutaneous  and  muscle  sensory  nerves,  which  I  believe 
depends  not  only  on  the  vigor  or  intensity  of  the  stimulus 
applied,  but  also  in  a  great  measure  on  the  varying  irritability 
of  the  general  nervous  system  to  which  the  irritability  of  the 
cutaneous  sensory  nerves  is  a  valuable  index.  But  in  regard 
to  the  modifying  influence  of  abdominal  kneading  on  the  pulse 
rate  it  will  always  be  found,  so  far  as  my  experience  hitherto 
goes  to  show,  that  this  is  in  the  direction  of  retardation,  even 
in  cases  of  what,  for  want  of  a  more  clearly  recognized  condi- 
tion, are  termed  abdominal  neuroses,  in  which  the  pulse  rate 
is  already  diminished. 

It  will  be  seen  on  reference  to  the  temperature  records, 
tracings,  and  manometric  readings,  which  I  have  brought 
with  me  to-day  for  your  inspection,  in  addition  to  the  exam- 
ples quoted  in  this  paper,  that  the  records  just  referred  to  are 
by  no  means  the  most  remarkable,  as  some  of  the  others  atford 
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bett.LT  examples  of  the  pulse-rate  variations;  but  I  have  se- 
lected this  experiment  rather  with  a  view  to  demonstrate  the 
effect-of  abdominiU  kneading  as  compared  with  muscle-knead- 
ing on  the  temperature  topogi-aphy  than  on  the  pulse. 

Now  allow  nil.'  to  reTer  to  an  example  in  which,  while  the 
majority  of  clTects  produced  by  the  different  manipulations 
are  similar  to  those  occurring  in  Example  H,  it  will  be  seen 
that  here  muscle-kneading  was  ToUowed  by  acceleration  of  the 
pulse  rate,  other  effects  undergoing  no  appai-eut  variation 
from  tllose  noted  with  a  diminished  pulse  rate. 


Tablb  0»  ExtbrKal  and  Intkknal  Temperatures  is  Ex- 
ample B. 


98.4" 
94.0 
9A.0 


»9.0 


ATter  Altirr  MLumlouuF 

UincIe.lLtunuUni:.     AUIqiiiIubI  KoauUiii;,     TbernuMiiplvr. 

as.li"  Axilla. 

flf.i'  Palm. 

94.0  Calf. 

•t-^.n  Sole. 

100.4  Rectum. 


97.0 


95.0 


r  The  maintenance  of  the  rectal  temperature  after  muscle- 

^in^  alone  constitutes  the  only  deviation  from  the  usual 

HlcUttdn,  and  does  not  occur  in  the  other  cases  wherein  the 

B  have  been  noted  in  dealing' with  healthy  persons  under 

ordinary  conditions  of  activity;  but  it  is  not  so  infrequent  in 

B  of  persons  whose  surface  temperature  appears  to  be  im. 

pro%'ed  by  a  course  of  massage  pursued  during  a  period  in 

which  the  patient  is  kept  at  rest  in  bed. 

In  this  case  the  jnilse  rate  varied  as  follows : 

Beforv  MuscltvKneading 84 

After        "               "                   ....     lOi 
After  Abdominal -Kneading 60 
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The  sphy^nomaDometnc  reading  were: 

Before  Muscle-Knoadio^,         .        .     140  mm.  Hg^. 
After      "  •'  .        .        .     160 

After  Abdomiaal  Kneading,  .        .     140         ' 

SPHIOMOSRAPHIC  TRACIHUSIN  EXAXFLS  B.     PR£SSUSK  z\  oukcbb.   I 


After  abdominal  bi 

Under  a  pressure  of  two  oudccb  and  a  half  the  aphygmw- 
^raphic  tracings  show  an  increase  of  amplitude  of  the  ascend- 
ing' limb  with  a  more  rapid  fall  after  muscle-kneading-,  the 
amplitude  of  the  trace,  even  after  abdominal  kneading,  being' 
in  excess  of  the  first  tracing  taken  before  any  manipulations 
had  been  practised,  while  the  retardation  of  the  pulse  after 
the  abdominal  kiieadinff  amounts  to  43  beats  per  minute.  The 
subject  was  a  man,  aged  40,  of  somewhat  spare  habit  of  body, 
who  appeared  to  be  free  from  disease:  but  he  was  a  little  in- 
clined to  be  afraid  of  the  instruments  on  this  occasion,  the 
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first  of  several  experiments  to  which  he  subsequently  sub- 
mitted wtthoiit  alarm. 

It  appears,  ther^Aopre,  ttktti  tlie  effect  produced  on  the  rate 
of  the  circulation  by  muscle-kneading  varies  from  not  a  very 
marked  reduction  of  rapidity  in  the  majority  of  cases  to  an 
increase  in  celerity  sometimes  amounting  to  twenty  beats  or 
more  in  a  comparatively  few  cases;  but  clinical  experience 
teaches  that  the  effect  on  rate  alone  is  not  a  reliable  guide  as 
to  whether  or  not  treatment  by  mechano-therapy  is  likely  to 
prove  valuable;  the  effects  on  temperature,  however,  are  very 
significant^  and  have  been  found  useful  by  me  in  helping  to 
decide  as  to  what  dosage  of  the  various  manipulations  should 
be  employed  in  different  cases.  Moreover^  it  is  found  that 
under  a  course  of  muscle-kneading  extending  from  three 
weeks  to  two  months,  the  temperature  topography,  which  in 
feeble  persons,  and  notably  in  dyspeptics  and  persons  suffer- 
ing from  malassimilation,  assumes  much  greater  dispropor* 
tions  as  between  axillary,  surface,  and  rectal  temperatures 
than  in  health,  will  be  modified  very  considerably,  internal 
and  external  temperatures  being  more  nearly  approximated 
and  less  easily  influenced  than  before  the  treatment,  which  of 
course  consists  also  in  careful  dieting  and  rest. 

If  I  have  transgressed  in  referring  to  these  clinical  matters 
before  this  Section,  I  have  done  so  because  the  question  may 
arise  in  regard  to  these  observations,  Cui  bono?  To  those 
who  do  not  regard  this  method  of  treating  disease  by  mechani- 
cal rather  than  pharmaceutical  means  as  a  fad  unworthy  of 
serious  investigation,  it  may  possibly  impart  an  interest  to 
these  observations  on  healthy  persons  undertaken  in  order 
to  test  certain  phenomena  previously  noticed  at  the  bedside, 
and  I  would  venture  to  hope  that  these  records,  imperfect 
though  they  be,  may  induce  some  who  are  inclined  to  deny 
the  efficacy  of  mechano-therapy  to  see  whether  the  failures 
they  have  met  with  are  not  rather  due  to  its  unskilful  applica- 
tion by  persons  who,  if  they  knew  how  to  perform  the  ordinary 
manipulations,  are  not  to  be  intrusted  with  the  administration 
of  the  remedy  save  under  the  most  rigid  supervision  of  one 
who  is  conversant  with  the  subject. 

It  will  be  seen  from  the  temperature  records  before  you 
that  the  immediate  effects  of  muscle-kneading  are  to  raise  the 
external  temperature,  and  at  the  same  time  to  approximate 
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the  external  and  internal  temperatures,  the  rectum  apparently 
losing  heat  while  the  surface  of  the  body  gains  it,  and  in  some 
instances  the  axillary  temperature  has  been  found  to  be  higher 
by  a  fraction  of  a  degree  after  muscle-kneading  than  the 
rectal  temperature;  this  may  be  an  error  in  the  thermometry, 
but  as  it  has  occurred  with  different  thermometers  and  on 
various  occasions,  I  have  thought  that  possibly  it  may  be  ac- 
counted for  by  an  actual  loss  of  heat  in  the  abdominal  organs 
owing  to  the  abstraction  of  blood  from  them  toward  the 
periphery,  where  not  only  are  the  vessels  dilated  and  the  blood 
current  increased  in  volume,  but,  as  I  think  we  may  infer, 
greater  activity  of  interchange  between  the  blood  and  the 
tissues  has  been  brought  about  by  the  mechanical  stimulation 
of  the  local  nerves.  The  increased  blood-pressure  following 
muscle-kneading  is  followed  by  a  marked  fall  on  the  substitu- 
tion of  abdominal  kneading;  it  would  therefore  appear  that, 
as  abdominal  kneading  causes  a  diminution  in  the  volume  of 
the  radial  pulse,  previously  enhanced  by  muscle-kneading,  we 
should  not  be  guilty  of  unfair  theorizing  if  we  believe  that  the 
loss  of  rectal  heat  is  due  to  a  diminution  in  the  calibre  and 
contents  of  the  abdominal  vessels  with  a  synchronous  cooling 
of  the  internal  temperature,  and  this  is  the  obvious  conclusion 
to  be  arrived  at  if,  on  the  other  hand,  the  rise  in  rectal  tem- 
perature is  to  be  attributed  to  the  altered  conditions  of  ab- 
dominal circulation,  which  it  is  probable  exist  in  a  modified 
degree,  as  Goltz  proved  them  to  occur  in  his  tapping  experi- 
ment on  the  frog.  Certainly  the  characters  of  the  peripheral 
circulation,  as  shown  by  the  sphygmomanometer  and  the 
sphygmograph,  are  somewhat  akin  to  those  which  have  been 
noted  when,  as  it  is  said,  "  the  animal  was  as  it  were  bled  into 
its  own  belly.** 

The  gain  in  surface-temperature  following  the  muscle- 
kneading  will  be  lost  by  radiation  if  the  subject  is  not  kept 
well  covered  both  during  and  after  manipulation ;  and  it  may 
not  be  uninteresting  to  note  here  that  where  these  precautions 
are  omitted  the  whole  body  temperature  will  be  reduced  if  the 
surface,  with  its  greatly-dilated  vessels,  is  not  protected  from 
the  effects  of  exposure.  I  have  known  the  axillary  tempera- 
ture, after  having  been  raised  to  99.8°  F,,  fall  to  barely  97**  F., 
and  the  rectal  temperature  to  below  98°  F.,  the  thermometers 
having  both  been  shaken  down  to  95°  F.  before  being  placed 
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in  position.  Now  this  loss  of  heat  does  not  follow  either  the 
one  form  of  kneading  or  the  other  if  the  surface  of  the  body 
is  kept  covered.  The  immediate  effects  of  the  process  do  not 
maintain  their  intensity  for  a  longer  period  than  an  hour,  so 
far  as  my  observations  serve;  but  for  three  hours  after  a 
noticeable  effect  exists,  in  that  the  temperature  will  remain 
more  nearly  equalized,  and  the  amplitude  of  the  pulse-tracing 
remains  increased  above  the  record  taken  prior  to  the  muscle- 
kneading  for  over  two  hours  after  the  conclusion  of  the  ex- 
periment. 

The  effect  of  manipulating  the  muscles  on  the  circulation, 
as  shown  by  the  sphygmograph,  is  invariably  that  the  am- 
plitude of  the  ascending  portion  of  the  trace  is  increased,  and 
with  this  it  is  also  rendered  more  vertical ;  dicrotism  as  a  rule 
appears  to  be  less  marked,  and  sometimes  a  systolic  plateau 
is  developed  to  a  greater  extent  than  it  was  prior  to  the 
kneading;  but  with  the  exception  of  the  increase  in  amplitude 
and  verticalitv,  there  is  no  constant  feature  common  to  all  the 
tracings  taken.  This  greater  amplitude  and  verticality  of 
the  systolic  wave  must,  I  suppose,  denote  a  more  sudden  and 
forcible  contraction  of  the  ventricle,  though,  as  some  of  the 
traces  show,  this  does  not  always  imply  a  short,  sharp  systole, 
for  in  certain  of  the  subjects  the  contraction  appeared  to  be 
prolonged,  a  long  vertical  upstroke  being  followed  by  an 
almost  horizontal  short  line  terminating  in  a  more  or  less 
well-defined  notch. 

Burdon  Sanderson  has  attributed  the  sharp  expansion  of 
the  artery  to  reflex  influences  on  the  heart,  and  has  described 
what  he  calls  "  the  shock  sound ''  heard  at  the  impulse  preced- 
ing or  inaugurating  the  first  sound  of  the  heart;  this  sharp 
sound  I  have  only  been  able  to  recognize  in  the  cases  where 
the  pulse  rate  was  reduced  after  muscle-kneading  in  patients 
suffering  from  chronic  Bright's  disease  or  gouty  symptoms 
with  arcus  senilis  and  other  signs  of  arterial  degeneration,  and 
in  one  case  after  a  month's  kneading  the  sound  appeared  to 
be  less  easily  distinguishable.  The  greater  verticality  and 
amplitude  of  the  wave  in  the  tracings  appears  to  be  associated 
with  an  increased  quantity  of  blood  sent  through  the  vessel, 
which  is  obviously  dilated ;  it  may  be  that  on  the  conclusion 
of  the  kneading  the  vessels  of  the  limbs  are  almost  over  full, 
and  thus  give  rise  to  the  sudden  and  more  forcible  contraction 
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of  the  heart,  hi  order  to  send  the  blood  through  the  distended 
vessels;  the  manometric  records  point  to  a  greater  fulness  of 
the  vessel,  and  this  also  is  usually  apparent  to  the  finger.  The 
conclusions  I  have  ventured  to  arrive  at  from  the  results  ob- 
tained by  these  experiments  and  clinical  observations  are  that 
after  general  kneading,  excluding  the  abdomen,  the  amount 
of  blood  sent  out  by  each  systole  is  increased,  the  quantity  of 
blood  sent  to  the  right  side  of  the  heart  being  increased  by  the 
centripetal  squeezing  of  the  veins,  the  circulation  through 
these  vessels  being  by  this  process  aided  and  accelerated,  thus 
providing  a  greater  volume  of  blood  for  distribution  by  the 
pulmonary  system,  and  so  supplying  a  larger  quantity  of 
blood  to  the  left  side  of  the  heart,  the  increased  pressure  so 
produced  within  the  ventricle  stimulating  it  to  more  forcible 
contractions.  The  force  of  the  cardiac  systole,  I  believe,  is  in- 
creased, whether  the  pulse  rate  is  accelerated  or  retarded  by 
muscle-kneading,  the  influence  on  rhythm  being  of  a  reflex 
character,  depending  on  the  degree  of  stimulation  of  the  sen- 
sory nerves,  the  slighter  stimuli  afforded  by  moderate  knead- 
ing '  affecting  the  accelerator  centre,  which  we  are  told  that 
'^  it  is  more  than  probable  exists  in  the  medulla  oblongata,'' ' 
while  the  stronger  stimulation  of  vigorous  kneading  afl^ects 
the  vagus  centre. 

My  reasons  for  believing  that  the  increase  in  pressure  re- 
corded by  the  manometer  after  muscle-kneading  depends  on 
the  action  of  the  heart  equally  in  the  cases  of  accelerated  and 
retarded  pulse  rate,  rather  than  on  the  condition  of  the  periph- 
eral vessels,  are  based  on  the  fact  that  the  manometric  pres- 
sure was  estimated  at  the  moment  when  the  pulse  ceased  to 
be  felt  by  the  testing  finger  on  the  distal  side  of  the  drum  or 
''  pelotte."  I  am  aware  that,  unless  the  greatest  care  is  taken 
to  avoid  too  long  compression  of  the  \'essel,  an  erroneous 
reading  will  result,  as  one  will  obtain  a  record  of  the  centripe- 
tal plus  the  centrifugal  wave,  if  practice  has  not  rendered  the 
tactile  sense  more  keen  than  it  is  at  first  when  commencing  to 
employ  von  Basch's  little  instrument;  and,  unless  I  had  been 
warned  against  this  source  of  error,  and  had  been  careful  to 
obviate  mistakes  arising  out  of  it,  I  should  not  have  ventured 
to  draw  your  attention  to  this  phenomenon  of  apparent  inde- 
pendence between  pulse  rate  and  pressure,  or  rather,  as  I 
would  prefer  to  state  it,  with  great  diffidence,  as  the  result  of 
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these  observations,  the  apparent  independence  of  the  force  of 
the  ventricular  contractions  on  their  number. 

Marey  has  shown  that  the  effect  of  muscular  action,  as 
tested  by  his  experiment  on  the  horse,  in  which  he  applied  his 
compensating*  manometer  to  the  carotid  before  and  after 
making  the  animal  canter  for  ten  minutes,  is  to  increase  the 
frequency  of  the  pulse  and  to  decrease  arterial  tension,  exactly 
opposite  conditions  arising  after  the  animal  had  been  allowed 
to  rest;  from  which  he  argues  that  the  first  effect  of  muscular 
exercise  is  to  accelerate  the  course  of  the  blood  in  the  vessels 
of  the  limbs,  the  acceleration  of  the  heart's  rhythm  being  a 
secondary  effect,  and  depending  on  the  decrease  of  arterial 
tension  which  follows  on  the  dilatation  of  the  peripheral  ves- 
sels. Within  the  hmits  of  this  paper  it  is  not  possible  to  detail 
further  the  deductions  drawn  by  so  great  an  authority  on  this 
subject,  but  he  sums  up  his  views  thus : 

''So,  then,  one  of  two  conditions  exists;  either  the  force  of 
the  heart  is  first  increased,  and  under  some  exciting  influence 
the  beats  of  the  heart  are  accelerated;  or  the  first  effect  is  a 
more  easy  flow  of  blood  through  the  small  vessels,  from  which 
arises  lowering  of  arterial  tension  and  secondary  acceleration 
of  the  heart.  One  way  of  settling  the  question  is  to  gauge 
the  arterial  tension  by  means  of  a  manometer.  In  fact,  in  the 
first  case,  if  it  is  an  excess  of  impulsion  which  constitutes  the 
initial  phenomenon,  there  ought  to  follow  an  elevation  of  ar- 
terial tension.  In  the  second  case,  the  tension  will  be  dimin- 
ished. The  enormous  increase  of  energy'  in  the  heart's  beat 
under  these  circumstances  would  tend  to  make  us  believe  that 
the  heart  really  expended  greater  force  after  violent  muscular 
exercise.  It  is  not  so.  The  fall  of  arterial  tension  increases 
the  force  of  the  pulsations  of  the  heart  and  arteries.''  * 

It  was  a  source  of  great  perplexity  to  me  when  I  found, 
both  under  the  circumstances  of  increased  and  decreased  ra- 
pidity of  pulse  after  muscular  kneading,  that,  with  what  one 
believes  to  be  a  condition  of  dilated  vessels  as  shown  by  the 
greater  warmth  and  redness  of  the  surface,  and  the  visibly 
greater  fulness  of  superficial  vessels,  one  also  obtained  from 
von  Basch's  sphygmomanometer  a  rise  of  pressure;  and  if 
careful  search  for  a  source  of  error  and  constant  repetition 
had  not  confirmed  the  result  of  the  earlier  experiments,  I 
should  have  felt  still  greater  hesitation  than  that  which  I  feel 
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to-day  in  drawing  your  attention  to  this  unexpected  and  un- 
looked  for  condition,  which  is  apparently  the  result  of  knead- 
ing the  muscles  of  the  limbs  and  trunk. 

I  much  regret  that  I  have  not  been  able  to  institute  con- 
trol experiments  with  a  schema  which  doubtless  would  have 
helped  to  clear  up  this  difficulty;  but,  failing  this,  the  fact 
remains  that  unless  some  fatal  inaccuracy  has  crept  into  the 
observations  made,  the  sph^-gomomanometric  pressure  is  in- 
creased independently  of  the  increase  or  decrease  in  the  num- 
ber of  the  heart's  beats,  and  in  spite  of  the  dilatation  of  the 
vessels;  so  that,  in  default  of  a  better  explanation  of  this 
phenomenon,  one  ventures  to  suggest  that  the  effects  of  muscle- 
kneading,  as  shown  by  thermometric,  sphygmographic,  and 
manometric  readings,  is  to  increase  the  force  of  the  heart's 
action,  the  quantity  of  blood  passing  through  the  external 
organs  (muscles  and  skin),  and  the  interchange  between  these 
tissues  and  the  nutritive  fluids,  whose  passage  through  them 
is  thus  facilitated. 

On  the  other  hand,  judging  from  the  results  obtained  by 
similar  tests  in  their  application  to  the  effects  produced  by 
abdominal  kneading,  one  believes  that  by  this  process  the 
rhythm  of  the  heart  is  influenced  uniformly  in  the  direction  of 
retardation,  the  vessels  of  the  external  tissues,  probably  also 
of  the  brain,'  are  contracted  and  unloaded,  the  circulation 
through  these  parts,  as  also  their  warmth,  being  diminished; 
while,  judging  from  the  increase  of  rectal  temperature  arising 
during  and  after  the  process,  it  is  probable  that  the  abdominal 
organs  undergo  a  modification  of  their  circulatory  conditions 
similar  to  that  shown  to  exist  in  the  skeletal  tissues  after 
muscle-kneading. 
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DISEASES  OF  THE  BREAST. 


CHAPTER  I. 


The  object  of  this  work  is  to  place  before  the  student  and 
practitioner  a  clinical  exposition  of  the  abnormalities  and  dis- 
eases of  the  breast,  more  particularly  with  reference  to  their 
diag'nosis  and  treatment.  With  this  view  the  descriptions  of 
patholo^cal  processes  have  not  been  placed  in  the  foremost 
position,  and  it  has  been  assumed  that  readers  of  this  volume 
are  familiar  with  the  leading  macroscopical  as  well  as  micro- 
scopical features  of  the  different  varieties  of  tumors,  such  as 
are  to  be  found  described  in  the  many  excellent  works  on 
patholog'ical  anatomy. 

The  pathological  aspects  of  disease  have,  however,  been 
referred  to,  to  elucidate  its  clinical  phases,  and  more  particu- 
larly to  show  how  the  signs  and  symptoms  of  local  disease  are 
to  be  explained  by  progressive  pathological  processes. 

To  render  the  clinical  aspects  of  disease  clear,  brief  notes 
of  cases  have  been  quoted,  to  illustrate  either  a  subject  or  a 
symptom;  and  with  a  like  object  colored  plates  have  been 
freely  introduced,  many  of  which  have  been  copied  from  the 
originals  in  Guy's  Hospital  Museum. 

In  preparing  this  work  I  have  to  thank  Dr.  J.  Qoodhart 
for  his  kind  aid  in  revising  the  pathological  portion,  and  Mr. 
C.  Symonds  for  some  valued  microscopical  investigations. 

ANATOMY  OF  THE  BREAST. 

It  is  essential  that  the  practitioner  when  examining  a  dis- 
eased breast  should  always  have  in  his  mind's  eye  the  anat- 
omy'' of  the  healthy  organ.    He  should  remember  that  the 
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breast  is  a  skin  gland  situated  in  the  connective  tissne  be- 
tween tiie  layers  of  the  superficial  fascia;  that  the  gland 
itself  is  encapsuled,  with  its  posterior  wall  slightly  concave, 
resting  and  moving  upon  the  pectoral  muscle,  and  the  anterior 
wall  convex,  separated  from  the  skin  by  more  or  less  lobulated 
fat,  and  at  the  same  time  connected  with  it,  in  suspended 
form,  by  fibrous  bands,  which  are  known  as  the  suspensory 
ligaments  of  the  breast  {Plate  I.,  Fig.  1), 

The  boundaries  of  the  gland  are  not,  however,  always  very 
exact,  and  it  is  not  uncommon,  as  demonstrated  by  disease, 
to  find  processes,  or  rather  lobes,  of  the  gland  projecting  into 
parts  which  seem  to  be  outside  the  radius  of  the  normal  gland. 
The  frequency  of  this  extension  from  its  axillary  border  is  so 
great,  that  it  may  be  open  to  a  question  whether  it  may  not 
be  regarded  as  a  normal  condition.  In  operations  upon  the 
breast  this  anatomical  condition  is  worthy  of  remembrance. 

In  thin  people  there  is  but  little  fat  between  the  gland  and 
the  skin  covering  it,  and  under  such  circumstances  there  is 
an  absence  of  that  roundness  and  plumpness  which  so  char- 
acterizes the  breast  of  a  healthy  and  well-made  woman. 

On  the  other  hand,  in  fat  women,  even  when  the  gland 
itself  from  senile  atrophic  changes  has  shrunk  to  very  small 
dimensions,  the  deposit  of  fat  around  the  gland  being  large, 
maintains  the  shape  and  size  of  the  breast. 

The  presence  or  absence  of  fat  about  the  gland  has  conse- 
quently an  important  bearing  in  modifying  the  manipular 
indications  of  a  healthy  as  well  as  of  a  diseased  breast.  A 
small  tumor  in  a  thin  breast  is  readily  recognized,  whereas 
in  a  fat  one  it  might  be  overlooked;  and  a  scirrhous  infiltra- 
tion of  an  atrophic  breast  of  a  fat  woman  might  suggesfthe 
presence  of  a  large  tumor,  when  in  reality  the  bulk  of  the 
growth  is  fatty  tissue. 

The  practical  hearing  of  the  existence  of  the  suspensory 
ligaments  of  the  breast  is  very  great,  since  it  is  by  the  short- 
ening of  these  ligaments  that  the  characteristic  "dimpling" 
and  "puckering"  of  the  skin,  so  frequently  seen  in  the  infil- 
trating form  of  cancer  of  the  breast,  is  brought  about. 

The  gland  itself  is  a  conglomerate,  racemose,  or  compound 
organ,  made  up  of  from  fifteen  to  twenty  distinct  lobes,  sub- 
divided into  lobules;  the  lobules  on  section  presenting  a  pale 
pinkish  cream-colored  appearance.    Each  lobe  is  held  together 
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by  firm  fibrous  tissue,  and  yet  at  times  is  separated  by  fat; 
each  lobule  is  surrounded  by  connective  tissue  for  a  support, 
as  are  likewise  the  smaller  lobules  and  secreting  acini  of  the 
gland. 

This  connective  tissue  may  become  the  seat  of  connective- 
tissue  neoplasms  (sarcomata) ;  the  acini  and  ducts  the  seat  of 
adenomata  and  epithelial  (cancerous)  neoplasms. 

Connected  with  each  lobe  there  is  an  excretory  galactoph- 
orous  or  lactiferous  duct,  which  terminates  in  the  nipple,  and 
during  lactation  this  tube  as  it  approaches  the  nipple  becomes 
dilated  into  a  sinus  or  ampulla,  one-quarter  or  one-sixth  of  an 
inch  wide,  and  these  ampullae  act  as  reservoirs  for  the  milk 
when  secreted.  Each  terminal  tube  opens  in  the  nipple  by  a 
separate  orifice,  which  is  smaller  than  the  tube,  while  the 
small  initial  tubes  or  ducts  of  the  acini  and  lobules  unite  to- 
gether, and  so  help  to  form  the  larger  tubes  as  they  converge 
toward  the  nipple. 

The  lobes,  lobules,  and  acini  of  the  gland  are  lined  by  an 
almost  structureless  basement  membrane  covered  with  epi- 
thelium, and  this  epithelium  varies  in  character  according  to 
its  position  and  to  the  condition  of  activity  of  the  glands.  In 
the  lactiferous  ducts,  from  the  reservoirs  to  their  termina- 
tions, the  epithelium  appears  as  small  oval  corpuscles  with  a 
central  nucleus  to  each;  toward  the  orifices  of  the  ducts  the 
epithelium  tends  toward  a  squamous  appearance.  In  the 
reservoirs  the  epithelium  is  of  the  tesselated  form;  columnar 
cells  are  said  also  to  be  present  by  Kolliker  and  Birkett. 
When  the  breast  is  in  an  inactive  condition  the  epithelial 
cells  are  small  and  granular,  but  when  physiological  activity 
begins,  the  alevoli  enlarge,  and  become  filled  with  a  clear  se- 
cretion. The  cells  appear  flattened  out  against  the  membrana 
propria,  or  basement  membrane,  and  contain  fat  globules  of 
varying  sizes.  When  the  gland  is  in  full  activity  the  epithelial 
cells  become  cubical,  or  even  columnar,  but  are  irregular  in 
size,  and  exhibit  indications  of  segmentation,  and  discharge 
into  the  cavity  of  the  alveoli. 

"  The  secretion  of  the  breasts  is  formed  by  the  bursting  of 
these  cells,  and  the  discharge  of  their  contents  into  the  alveo- 
lus, the  fat  globules  which  were  present  within  the  cells  be- 
coming suspended  in  the  fluids  of  the  alveoli  as  milk  globules, 
and  the  albuminous  constituents  of  the  cells  becoming  dis- 
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solved  and  forming'  the  casein  and  other  proteid  substances  of 
the  milk."  ^ 

"The  mature  functions  of  the  breast/'  writes  Creighton, 
"  are  in  effect  a  sustained  repetition  of  those  cellular  changes 
which  the  embryonic  cells  went  throug^h  in  order  to  become 
the  breast,"  and  no  doubt  the  spurious  or  morbid  patholo^cal 
evolution  and  involution  of  the  gland  is  marked  by  changes  in 
its  epithelial  or  secreting*  structure,  which  in  a  measure  or  to 
a  degree  simulates  these  changes. 

In  intermediate  stages  between  these  two  extreme  physio- 
logical conditions,  as  well  as  when  the  gland  is  in  a  morbidly 
active  state,  changes  in  the  epithelial  lining  of  the  acini  will 
be  visible,  analogous  to  those  which  take  place  in  the  gland  in 
its  physiological  evolution  and  involution. 

The  blood-vessels  of  the  gland,  which  are  numerous,  invest 
the  alveoli,  but  do  not  come  into  direct  contact  with  the  se- 
creting cells  themselves.  In  the  breast,  as  in  other  secreting 
glands,  the  vessels  lie  outside  the  basement  membrane  upon 
which  the  epithelium  is  placed,  and  according  to  Schafer  are 
separated  from  the  secreting  cells  by  the  lymphatics.  Hence, 
the  material  for  the  nutrition  of  the  cells  is  not  drawn  from 
the  blood  direct,  but  from  the  lymph  of  the  breast  gland. 

The  arteries  of  the  breast  are  thoracic  branches  of  the  ax- 
illary, branches  from  the  aortic  intercostals,  and  the  inter- 
costal branches  of  the  internal  mammary.  There  is  a  mark- 
edly free  anastomosis  of  veins,  more  particularly  around  the 
areola.* 

The  lymphatics  from  the  breast  are  also  numerous;  they 
are  superficial  and  deep,  and  pass  in  two  main  lines.  Those 
from  the  axillary  and  lower  half  of  the  gland  run  to  the  axilla; 
whilst  from  the  sternal  half  they  pass  to  the  glands  situated 
along  the  course  of  the  internal  mammary  arteries  beneath 
the  sternum.  Lymphatics  from  the  upper  part  of  the  gland 
pass  into  the  cervncal  region,  and  not  necessarily  through  the 
axilla. 

The  nipple  (mammilla)  occupies  a  position  slightly  below 
the  centre  of  the  gland,  on  a  level  with  the  lower  border  of 
the  fourth  rib;  its  projects  in  the  virgin  state  forward,  out- 
ward, and  slightly  upward;  during  the  progress  of  a  preg- 
nancy it  turns  downward.  The  surface  of  the  nipple  is  dark, 
and  around  it  is  an  areola,  which  in  the  virgin  is  of  a  light 
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rosy  pink  color,  and  in  the  prolific  matron  becomes  dark;  the 
darkness  of  the  areola  commencing'  at  the  second  month  and 
increasing  with  every  month  of  pregnancy.  As  the  gland 
returns  after  lactation  to  its  quiescent  condition  the  darkness 
of  the  areola  may  diminish,  but  does  not  disappear. 

The  skin  of  the  areola  is  wrinkled  and  covered  with  round- 
ish elevations,  which  are  sebaceous  follicles  known  as  large 
and  small  areola  glands;  every  gland  opens  by  four  or  five 
ducts  on  each  papilla.  When  the  ducts  are  obstructed  a 
sebaceous  tumor  may  form.  The  nipple  contains  some  mus- 
cular tissue,  and  the  terminations  of  the  fifteen  or  twenty  ex- 
cretory gland  ducts.  The  central  ducts  are  the  larger;  and 
outside  the  ducts,  in  the  areolar  tissue  which  surrounds  them, 
the  blood-vessels  ramify.  The  ducts  become  narrow  at  their 
orifices,  and  open  in  the  httle  depressions  seen  in  the  apex  of 
the  nipple. 

The  skin  covering  the  mammary  glands  receives  its  sensi- 
bility from  the  anterior  and  middle  branches  of  the  second, 
third,  fourth,  and  fifth  intercostal  nerves,  whilst  the  skin  over 
the  upper  border  of  the  gland  is  supplied  by  the  supraclavicu- 
lar branches  of  the  cervical  plexus.  These  points  should  ever 
be  remembered,  for  pain  may  follow  the  course  of  these  nerves 
and  be  experienced  over  the  region  of  the  breast  which  they 
supply,  without  the  existence  of  any  breast  disease. 

The  mammary  glands  are  the  same  at  birth  in  both  sexes. 
The  development  of  the  gland  takes  place  in  the  female  at 
puberty,  at  or  before  the  first  catamenial  period.  From  pu- 
berty to  the  cessation  of  the  catamenia  the  glands  are  in  the 
condition  of  dormant  developmental  perfection,  but  this  stage 
itself  is  reached  only  when  from  pregnancy  the  full  physiologi- 
cal functions  of  the  glands  are  called  into  activity. 

After  the  cessation  of  the  catamenia,  when  the  functional 
activity  of  the  glands  can  no  longer  be  called  into  requisition, 
a  period  of  functional  decline  commences,  which  in  the  healthy 
subject  ends  in  a  simple  atrophy  of  the  secreting  acini  of  the 
glands. 

At  each  of  these  periods  certain  troubles  are  prone  to  ap- 
pear, to  which  attention  will  be  drawn  in  the  following  chapters. 


CHAPTEE    II. 

ABNORMAL  CONDITIONS  OF  THE  BREAST  AND  NIPPLES. 

The  abnormalities  of  the  breast  and  nipple  show  them- 
selves either  in  the  way  of  excess  or  of  deficiency.  Those  of 
excess  are  the  more  common,  and  strange  as  it  may  seem, 
they  are  more  frequent  in  the  male  than  in  the  female  sex. 
Dr.  Mitchell  Bruce,  to  whom  we  are  indebted  for  an  able  paper 
on  this  subject,^  tells  us  that  out  of  nearly  four  thousand  men 
and  women  examined  consecutively,  sixty-one  had  supernu- 
merary nipples,  forty-seven  were  males  and  fourteen  females. 
In  a  second  series  of  cases,  examined  exclusively  for  the  pur- 
pose, about  seven  out  of  every  hundred  consecutive  individuals 
had  the  deformity,  and  it  was  found  nearly  twice  as  often  in 
men  as  in  women.  Five  out  of  six  of  Bruce's  cases  had  but 
one  supernumerary  breast  or  nipple,  whilst  the  sixth  had  more 
than  one.  Most  of  the  instances  observed  have  been  situated 
on  the  front  of  the  trunk,  below  the  level  of  the  ordinary 
mamma,  and  somewhat  nearer  the  median  line  of  the  body 
than  the  normal  gland.  These  supernumerary  parts  were 
distributed,  as  ingeniously  pointed  out  by  Bland  Sutton,  in  the 
course  of  the  internal  mammary  and  deep  epigastric  vessels. 
In  exceptional  instances  these  excesses  have  been  found  in 
extraordinary  positions.  Again,  these  supernumerary  parts 
are  more  frequently  found  on  the  left  than  the  right  side  of 
the  body,  in  the  proportion  of  sixty  to  forty  per  cent.  The 
figures  of  Bruce,  Leichtenstern,  and  others,  clearly  indicate 
this  fact. 

Leichtenstern,  in  discussing  the  cause  of  this  curious  dis- 
proportion, maintains  that  the  left  mamma  is  on  an  average 
more  developed  than  the  right,  and  mentions  Hyrtl's  explana- 
tion of  this  inequality,  that  it  is  so  because  mothers  use  the 
left  gland  more  in  suckling.  He,  however,  himself  maintains 
that  the  same  condition  holds  good  in  the  child  and  virgin. 
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which,  if  a  f act^  adds  Bruce,  is  probably  an  instance  of  variety 
"  as  the  inherited  elTect  of  use/'  *  and  a  point  of  extreme  im- 
portance in  the  question  of  the  si^ificance  or  origin  of  super- 
numerary mammse.  "We  may  doubt  also/'  wrote  Darwin, 
"if  additional  mammae  would  ever  have  been  developed  in 
both  sexes  of  mankind,  had  not  his  early  progenitors  been 
provided  with  more  than  a  single  pair." 

The  supernumerary  nipple  is  commonly  placed  about  three 
inches  from  the  normal  nipple.  In  exceptional  cases  it  may 
be  only  about  one  inch  distant,  while  in  others  it  may  vary 
from  three  to  six  inches.  But  whatever  may  be  the  distances 
in  childhood,  Bruce  has  satisfied  himself  that  the  distance 
may  increase  considerably  with  age. 

The  characters  of  the  supernumerary  gland  or  nipple  vary 
exceedingly.  "Some  examples,'*  writes  Bruce,  "might  be 
chosen  for  description,  which  in  every  particular,  except  size, 
resemble  an  ordinary  male  mammilla,  while  others  require 
considerable  experience  for  their  discovery  and  identification. 
The  best-marked  cases  present  the  central  papilla  or  nipple 
proper,  a  pigmented  areola,  follicles,  hair,  and  a  distinct  de- 
pression on  the  apex  of  the  papilla.  Examples  such  as  these 
are,  however,  very  rare.  The  more  usual  condition  is  the 
presence  of  a  small  papilla,  or  elevation  more  or  less  like  the 
ordinary  male  mammilla,  "  or  a  low  ovoidal  prominence,  with 
its  long  diameter  in  the  transverse  direction,  slightly  inclined 
downward  and  outward,  and  having  its  summit  usually  dis- 
tinctly cleft  into  two  lobes  by  an  opening  or  deep  groove  par- 
allel with  the  diameter,  this  variety  somewhat  resembling  the 
retracted  nipple  of  some  female  breasts/' 

The  papilla  of  the  supernumerary  mammilla  may  fre- 
quently be  found  erectile. 

The  areola  of  a  supernumerary  nipple  may  be  entirely 
absent,  or  it  may  be  represented  by  the  smallest  line  of  pig- 
mentation around  the  base  of  the  papilla.  In  some  cases  it 
exists  as  an  areola  of  natural  dimensions  and  appearances;  in 
others  it  is  pigmented  in  variable  degrees,  whilst  in  some  ex- 
amples all  pigment  is  absent. 

Follicles  and  hairs  are  not  commonly  present  in  the  super- 
numerary nipples.  In  exceptional  examples,  however,  some 
strong  pale  or  black  hairs  are  met  with. 

Supernumerary  nipples  found  above  the  normal  mammilla 
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are  very  rare.  Bruce  says  only  four  cases  of  the  abnormality 
are  on  record,  and  in  all  of  these  four  the  supernumerary  was 
placed  outward  as  well  as  upward  from  the  normal  or^n. 
Dr.  Fitzgribbon  has  recorded  an  example  of  this  kind,  in  a  sol- 
dier, aged  twenty-four,  a  native  of  Jamaica,  who  not  only  had 
two  supplementary^  nipples,  one  on  each  breast  about  one  inch 
below  the  normal  nipple,  but  two  pigmentary  deposits,  one  on 
either  breast  higher  up  above  the  ordinary  mammillae,  which 
were  clearly  supernumerary  nipples.  When  the  man  was 
young  the  lower  supplementary  were  larger  than  the  natural 
nipples.  When  seen  by  Dr.  Fitzgibbon  they  were,  smaller. 
Among  the  cases  of  supernumerary'-  breast  which  have  been 
recorded,  three  are  four  or  five  in  which  five  mammary  glands 
existed;  one  of  these  has  been  minutely  described  by  M. 
Qorr6,  as  reported  by  Percy.  Four  of  the  glands  in  M. 
Qorre's  case  were  very  projecting,  full  of  milk,  and  arranged 
in  two  lines;  the  fifth  breast  was  not  larger  than  the  breast 
of  a  girl  before  puberty,  and  was  placed  below  and  in  the 
middle  of  the  body,  between  the  interior  pair,  and  five  inches 
above  the  umbilicus. 

Cases  in  which  four  breasts  have  been  seen  are  recorded 
by  Sir  A.  Cooper,  Dr.  Robert  Lee,  and  Dr.  Shannon;  others 
in  which  three  breasts  existed,  by  Dreger,  Bartolin,  G.  Han- 
naeus,  J.  Borel,  Robert,  and  Sneddon.  Where  these  abnor- 
malities exist  others  are  not  unfrequently  associated  with 
them.  Thus,  in  a  girl,  aged  six,  whom  I  saw  in  September, 
1883,  with  a  supernumerary  nipple  and  areola  one  inch  below 
the  left  nipple,  there  was  some  malformation  of  the  genital 
organs;  apparently  no  vagina,  and  a  clitoris  as  large  as  a 
boy's  penis,  with  prepuce  and  orifice  as  of  a  urethra,  which 
passed  down  the  clitoris  for  half  an  inch;  the  urethra  was 
normal. 

Percy  states  that  Anne  Boleyn,  who  had  six  fingers  and 
six  toes,  had  three  breasts. 

Supernumerary  glands  are  sometimes  active;  and  as  a  rule 
it  has  been  Irom  their  functional  activity  during  pregnancy 
or  lactation  that  their  presence  has  been  made  known.  Dr. 
Bruce  had  not,  however,  seen  an  example  of  this  kmd,  and  in 
not  a  single  instance  would  the  subject  of  the  abnormality 
confess  to  any  alteration  of  the  parts  in  pregnancy  or  during 
menstruation. 
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On  April  6th,  1831,  Mr.  Roberts,  an  able  practitipner,  exhib- 
ited before  a  London  Society  (the  Hunterian)  the  model  of  a 
female  breast  with  two  nipples.  They  were  a  quarter  of  an 
inch  apart,  and  the  woman  was  able  to  suckle  by  either.  It  is 
said,  indeed,  that  in  most  of  the  examples  recorded  when  the 
breast  is  lateral,  the  supernumerary  nipple  emitted  milk,  but 
when  it  is  median,  this  is  not  always  the  case.  In  an  instance 
which  has  passed  under  my  observation,  this  was  not,  how- 
ever, the  condition ;  the  case  was  as  follows:  Supernumerary 
nipple  and  breast.  Sarah  P.,  ag^ed  forty,  the  mother  of  eig'ht 
children,  all  of  which  she  had  suckled,  came  under  my  care  on 
September  25th,  1862,  with  a  supernumerary  nipple  about  two 
inches  below  her  right  breast.  The  nipple  looked  quite  like 
the  ordinary  nipple,  but  never  discharged  milk.  It  did  not 
appear  to  have  any  connection  with  the  right  breast,  but  the 
parts  beneath  it  were  full,  and  this  suggested  the  presence  of 
a  supernumerary  gland.  The  fact,  however,  that  during  her 
eight  pregnancies  no  milk  was  secreted  proves  the  contrary. 

This  deformity,  like  others,  is  at  times  hereditary,  but  not 
being  a  self-evident  one,  the  fact  of  its  being  so  i!s  not  often  to 
be  made  out.  Both  Bruce  and  Leichtenstem  failed  to  find 
evidence  in  any  of  their  cases  of  heredity,  and  it  is  mentioned 
in  only  seven  out  of  ninety-two  cases  recorded  before  these 
authors  investigated  the  subject  afresh.  M.  Robert  has,  how- 
ever, reported  the  case  of  a  woman  with  a  supernumerary 
breast,  whose  mother  had  the  same  anomaly,  and  Dr.  B.  Wood- 
man saw  a  mother  and  daughter  each  of  whom  had  three  nip- 
ples. Dr.  Handyside  has  reported  a  case  where  two  brothers 
had  four  breasts  each,  the  two  supernumerary  glands  being 
placed  below  the  normal  mamma,  but  nearer  the  median  line 
of  the  body. 

Supernumerary  mammae  are  found  at  times  in  strange 
places.  Two  instances  of  supernumerary  glands  have  been 
recorded  by  Leichtenstem  as  having  existed  upon  the  back. 
Both  have,  however,  been  taken  from  old  works;  one  from 
Paulinus,  and  the  second  quoted  by  Helbig.  Leichtenstem 
accepts  the  cases  as  true,  and  upon  his  authority  I  name 
them.  Klob  has  recorded  one  case  in  which  the  mamma  was 
placed  over  the  acromion  process  of  a  man,  and  was  the  size 
of  a  walnut;  it  had  also  a  good  nipple.  In  M.  Robert's  case 
the  abnormal  gland  was  placed  ^'  on  the  outer  part  of  the  left 
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thigh,  four  inches  below  the  great  trochanter,  and  was  about 
the  size  of  a  lemon.  It  was  the  seat  of  pain,  and  of  sensations 
like  those  of  the  normal  breasts,  at  the  catamenial  periods. 
The  possessor  of  it  had  suckled  several  children  with  the  third 
breast.  The  mother  of  the  woman,  aged  fifty,  had  three 
breasts,  all  in  the  chest."  M.  Jussieu  reports  the  case  of  a 
woman  who  had  a  third  breast  in  the  groin,  with  which  lacta- 
tion was  performed.  "  I  know  of  no  case  m  literature,'*  adds 
Leichenstem,  "  where  accessory  breasts  or  mammae  have  been 
met  with  below  the  inferior  border  of  the  ribs  upon  the  ab- 
domen." Bruce  has,  however,  recorded  in  his  paper  two,  if 
not  four  cases  in  which  it  was  clear  that  the  supernumerary 
nipples  had  an  abdominal  position. 

The  existence  of  axillary  mammae  cannot  be  doubted. 
Leichtenstem  has  recorded  Ave,  one  of  which  he  saw.  It  was 
in  the  left  axilla,  and  had  associated  with  it  a  supernumerary 
nipple  below  and  internal  to  the  normal  one  of  the  same  side. 

A.  Forster  has  recorded  a  case  in  which  the  supernumerary 
breast  was  in  the  axillary  region  and  the  seat  of  carcinoma. 

A.  H.  Cameron  recorded*  a  case  of  a  pregnant  woman 
who  had  an  axillary  swelling,  in  which  there  was  a  small  ori- 
fice, but  no  nipple  from  which  milk  could  be  squeezed.  Cohn 
also,  at  a  meeting  of  the  Berliner  Medizinische  Gesellschaft  in 
February,  1885,  exhibited  a  patient  precisely  similar  to  Came- 
ron's. Cameron,  in  his  paper,  suggests  that  if  morphological 
theories  fail  to  explain  the  abnormality  which  he  had  described, 
we  may  accept  Laycock's  view  that  the  mamma  is  simply  an 
enlarged  and  highly  developed  sebaceous  gland,  and  might 
make  its  appearance  in  any  part  of  the  body. 

Since  the  above  remarks  were  written.  Dr.  Champneys  has 
described,  in  an  able  paper  on  the  development  of  mammary 
functions  of  the  skin  of  lying-in  women,*  thirty  cases  of  what 
he  has  termed  milk-producing  tracts  of  integument,  or  axillary 
lumps.  These  were  mostly  on  the  right  side  when  not  sj'm- 
metrical,  and  were  developed  generally  pari  passu  with  the 
breast. 

The  secretion  from  the  lumps  was  of  three  principal  kinds : 
(a)  granular  debris,  like  the  secretion  of  sebaceous  follicles; 
(6)  colostrum ;  (c)  milk.  It  was  expressed  from  the  situation 
of  the  sebaceous  follicles,  as  marked  by  the  situation  of  the 
hairs.    The  whole  surface  of  the  lump  produced  secretion; 


Diseases  of  the  Breast,  45 

there  was  no  centralization.  These  axillary  lumps  seem  to 
prove  that  in  lying-in  women  the  sebaceous  follicles  of  the  skin 
are  capable  of  producing  true  mammary  secretions.  They 
confirm  the  opinion  that  the  breast  is  a  highly  specialized  ag- 
gregation  of  highly  specialized  sebaceous  follicles.  The  least 
specialized  form  is  that  here  described,  where  the  skin  is 
merely  thickened,  and  the  sebaceous  glands  produce  true 
mammary  secretions.  The  next  form  is  that  where  there  is  an 
aggregation  of  the  ducts  which  open  by  one  or  more  external 
pores.  The  highest  rudimentary  form  is  where  an  extra  nip- 
ple or  more  is  superadded  to  the  last  variety.  It  is  also  well 
known  that  nipples  may  be  developed  independently.  It  is 
far  from  improbable,  adds  Champneys,  "  that  these  '  axillary 
lumps '  may  share  the  pathological  affections  of  the  breast, 
and  even  be  the  seat  of  abscess.'*  I  would  go  farther  and  add 
neoplasms,  for  I  believe  the  existence  of  these  lumps  may  ex- 
plain the  occasional  existence  of  primary  sarcomatous  or  can- 
cerous tumors  in  the  axilla,  or  beneath  its  anterior  fold,  which 
otherwise  are  difficult  of  explanation. 


CHAPTEE  III. 

HYPERTROPHY  AND  ATROPHY  OF  THE  BREAST. 

Hypertrophy. — When  a  breast  gland  is  universally  en- 
larged it  is  said  to  be  hypertrophied,  and  the  enlargement  is 
supposed  to  be  due  to  a  simple  increase  in  the  normal  struc- 
tures of  the  gland,  and  not  to  either  an  overgrowth  of  any 
one  of  its  structures,  or  to  the  presence  of  a  neoplasm  or 
new  growth. 

The  hypertrophy  in  the  case  of  the  breast  is  supposed  to 
be  similar  in  kind  to  that  of  other  parts,  in  which  from  in- 
crease of  function  there  is  increase  of  nutrition,  and  as  a  result 
the  elements  of  the  structure  grow  and  multiply  to  enable  it 
to  perform  increase  of  work.  How  far  this  analogy  is  correct 
may  be  open  to  a  question,  since  it  is  quite  certain  that  in 
some  so-called  hypertrophied  breasts  there  is  little  or  no  breast 
secretion,  even  when  the  non-hypertrophied  gland  has  been 
brought  into  full  activity  by  pregnancy;  and,  further,  that  a 
large  proportion  of  examples  of  this  affection  is  met  with  in 
single  women,  and  some  examples  in  male  subjects. 

A  woman,  aged  43,  came  under  my  care  some  twenty-five 
years  ago  w^ith  an  enormous  right  breast,  which  had  been 
steadily  increasing  in  size  for  thirteen  years;  it  was  when 
seen  at  least  six  times  the  size  of  the  left  gland;  it  hung  down 
heavily,  and  caused  distress  from  its  mere  weight.  Its  nipple 
was  natural.  The  woman  married,  became  pregnant,  and 
was  confined  naturally.  She  suckled  her  child  comfortably 
from  the  left  and  unenlarged  gland;  the  right  so-called  hyper- 
trophied gland  gave  no  milk,  and  although  it  enlarged  some- 
what during  the  first  few  weeks  of  lactation,  it  neither  gave 
rise  to  trouble  nor  showed  signs  of  physiological  activity. 

With  these  facts  before  us,  the  enlargement  of  the  breast 
can  hardly  with  any  correctness  be  called  a  hypertrophy,  since 
the  gland  structure  itself  gave  no  evidence  even  of  its  normal 
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development,  much  less  of  any  increase  in  its  structure;  and 
the  functions  of  the  enlarg'ed  ^land,  even  when  stimulated  by 
a  completed  pre^ancy  and  lactation^  failed  to  come  up  to  the 
point  of  normal  secretion. 

Many  years  ago  the  same  point  was  demonstrated  in  the 
case  of  a  young  married  woman,  aged  25,  who  came  to  me 
with  an  immense  right  breast  of  some  years'  growth,  and  a 
complaint  that  from  some  mechanical  cause  her  husband 
could  not  have  complete  intercourse  with  her.  On  examina- 
tion I  found  she  had  a  double  vagina  and  a  bifid  uterus,  and 
form  these  facts  the  sexual  difficulty  of  which  she  complained 
was  fairly  explicable.  I  told  the  patient  that  probably  a  di- 
vision of  the  vaginal  septum  by  means  of  the  galvanic  cau- 
tery would  prove  of  service,  and  while  she  was  considering 
the  point,  the  question  of  pregnancy  arose,  as  she  had  missed 
a  period.  The  surmise  of  its  possibility  turned  out  to  be  true, 
and  in  due  time  she  was  delivered  of  a  boy.  The  enlarged 
breast,  however,  never  secreted  milk,  though  the  small  or  nor- 
mal gland  gave  abundance.  All  sexual  difficulty  had  van- 
ished. It  is  interesting  to  note  that  in  this  case  of  enlarged 
breast,  as  well  as  in  one  of  supernumerary  nipples  previously 
recorded,  the  genital  organs  were  abnormal, 

I  have  before  me  notes  of  Ave  other  cases  of  hypertrophy 
of  the  breast  which  occurred  in  women,  and  of  four  in  men. 
Of  the  Ave  female  cases,  four  were  single  and  one  a  married 
woman ;  the  latter  was  33  years  of  age,  and  the  right  gland 
was  affected.  Of  the  single  women,  in  three  the  ages  were 
respectively  19,  21,  and  25  years,  and  the  left  gland  was  the 
one  involved;  in  the  fourth  case  the  girl  was  17,  and  both 
glands  were  implicated. 

One  of  the  single  women,  aged  21,  had  a  sister  under  my 
care  for  a  large  adeno-sarcomatous  tumor  the  size  of  a  cocoa- 
nut,  which  I  successfully  removed.  In  two  of  the  five  cases 
the  catamenia  were  quite  regular,  in  three  this  was  not  the 
case. 

Of  the  four  male  subjects,  one  was  a  tailor,  aged  25,  and 
his  left  breast  was  as  large  as  a  well-grown  woman's;  one 
was  a  hatter,  aged  31,  the  affection  was  in  his  left  breast, 
which  was  as  large  as  an  orange;  it  had  been  growing  for  six 
years;  the  third  case  was  a  man,  aged  20,  the  right  breast 
had  been  increasing  for  three  years  in  a  painless  way,  and  was 
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the  size  of  a  fist;  tlie  fourth  case  was  a  boy^  aged  IS,  and  his 
ieft  breast^  which  had  been  growing  for  two  years  without 
pain,  was  the  size  of  a  half  a  large  orange. 

It  is  worthy  of  note  that  of  the  ten  cases  recorded  in  which 
one  gland  was  affected,  in  six  it  was  the  left. 

The  most  striking  example  of  this  affection  I  saw  in  1865 
with  my  friend  Mr.  Shipman,  of  Grantham.  It  was  in  a  single 
woman  aged  19,  and  both  breasts  were  affected.  They  had 
been  increasing  for  a  year  and  a  half,  and  were  removed,  at 
an  interval  of  three  months  of  one  another^  by  Sir  W.  Fergus- 
son.    One  specimen  is  now  at  the  College  of  Surgeons  (Prep. 

4,739).  The  gland  on  removal  mea- 
sured one  foot  in  diameter,  and 
weighed  thirteen  pounds.  Except 
in  its  increased  size  and  in  the  cor- 
responding size  of  the  blood-vessels, 
which  (in  the  preparation)  have 
been  injected,  there  is  no  apparent 
change  from  the  normal  condition, 
although  on  microscopical  examina- 
tion the  normal  glandular  struc- 
ture was  found  to  be  mixed  with  a 
great  increase  of  fibrous  tissue. 
The  adjoining  engraving  was  taken 
from  this  patient. 

The  reader  should  remember 
that  this  affection  may  be  simulated 
by  the  presence  of  new  growths, 
such  as  lipomata,  enchondromata, 
or  adenomata.  In  the  Guy's  Hospital  Reports  for  1841  (voL 
vL,  p.  203),  a  case  of  this  supposed  trouble  is  reported,  which 
turned  out  in  1843,  when  Mr.  Stanley  removed  it,  to  be  an 
adeno-fibr  om  a.'' 

No  treatment  appears  to  have  any  effect  in  these  cases 
except  excision,  which  is  to  be  performed  only  when  the  local 
affection  is  a  source  of  serious  trouble. 

There  is  no  evidence  to  show  that  this  so-called  hypertro- 
phy of  the  breast  has  any  connection  with  an  inflammation. 
The  breast  in  these  cases,  in  both  male  and  female  subjects, 
may  occasionally  be  more  tender  than  the  unenlarged  gland, 
but  this  symptom  is  not  always  present.    In  the  case  of  in- 


Fio.  1.— Hypertrophy  of  Breast. 


Diseases  of  the  Breast.  49 

flammation  of  the  breast  in  the  male  subject  recovery  gener- 
ally follows  treatment,  and  I  have  not  seen  one  instance  in. 
which  such  enlargement  became  permanent. 

Atrophy  of  the  Breast. — By  this  term  is  meant  the  diminu- 
tion in  size  due  to  a  wasting  of  the  secreting  structure  of  the 
breast,  the  result  either  of  old  age,  or  of  some  antecedent 
inflammatory  or  other  change  by  which  the  nutrition  of  the 
gland  has  been  interfered  with. 

When  it  accompanies  old  age,  it  is  a  physiological  and  con- 
sequently a  natural  process;  the  breasts  with  the  procreative 
organs  wasting  like  other  glands  as  soon  as  they  have  played 
their  parts  in  the  animal  economy,  and  are  no  longer  wanted 
for  active  service.  When  it  occurs  during  the  functional 
activity  of  these  same  organs,  the  wasting  cannot  be  so  ex- 
plained, and  the  conclusion  has  to  be  drawn  that  the  gland 
has  either  not  been  fairly  formed  to  perform  its  functions 
when  called  upon,  or  that  some  pathological  change  has  taken 
place  in  it  by  which  its  secreting  power  has  been  crippled  or 
destroyed.  The  former  explanation  is  illustrated  when  a 
breast  which  is  apparently  healthy  fails  to  develop  and  secrete 
milk  during  pregnancy,  and  the  subsequent  lactating  period 
(agalactea) ;  and  the  latter,  when  a  breast  which  has  once 
performed  its  functions  normally  becomes  the  seat  of  inflam- 
mation, possibly  of  suppuration,  and  recovers,  and  then  fails 
to  respond  to  the  physiological  demand  made  upon  it  by  an- 
other pregnancy. 

In  the  wasting  of  old  age,  there  may  be  no  external  or  visi- 
ble signs  of  atrophic  changes,  the  development  of  fat  in  and 
about  the  gland  rendering  the  actual  state  of  the  part  obscure; 
nevertheless,  on  making  a  section  of  such  a  breast,  the  anat- 
omist will  often  flnd  a  difficulty  in  distinguishing  the  gland, 
since  what  remains  of  it  will  consist  mainly  of  the  nipple  and 
its  ducts  radiating  into  the  fatty  and  fibrous  tissue  with  which 
it  is  surrounded,  the  ducts  often  containing  a  thick  mucus.  The 
surgeon  also  will  frequently  be  surprised  to  find,  when  remov- 
ing a  breast  the  seat  of  an  infiltrating  carcinoma,  how  limited 
the  disease  appears  to  be,  although  the  mass  removed  may 
have  appeared  large:  the  infiltrated  and  contracted  mammary 
gland  presenting  on  section  a  limited  tumor  surrounded  with 
fat  (Plate  3,  Fig.  3). 

In  the  musoum  of  the  College  of  Surgeons  there  is  speci- 
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men  (Prep.  4,819  b)  of  extreme  atrophy  of  the  gland  which  I 
removed  in  1883  from  the  person  of  a  lady,  aged  65,  supposing 
it  to  be  a  carcinoma.  It  is  described  in  the  catalogue  as  fol- 
lows: "An  extremely  atrophied  breast,  two  and  a  half  inches 
in  diameter,  of  which  the  nipple  is  enlarged  by  a  growth  of 
dense  fibrous  tissue,  both  within  and  beneath  it,  and  is  pyra- 
midal in  shape.  The  other  parts  of  the  gland  are  of  firm  fibrous 
texture,  but  are  less  dense  than  the  nipple.'*  With  the  micro- 
scope, only  fibrous  tissue  and  a  few  compressed,  atrophied 
ducts,  but  no  cancerous  growth,  could  be  found. 

Protracted  or  frequently  repeated  lactation  is  often  fol- 
lowed by  a  rapid  diminution  in  the  size  of  the  glands,  and  in 
exceptional  instances  even  to  their  apparent  complete  loss. 
In  some  cases  this  rapid  wasting  is  real,  while  in  others  the 
breast  gland,  although  apparently  gone,  rapidly  reappears 
under  the  stimulus  of  a  pregnancy,  and  becomes  in  due  time 
well  prepared  to  discharge  fully  its  natural  functions. 

Some  breasts,  likewise,  that  have  been  the  seat  of  an  in- 
flammation, or  of  a  limited  suppuration,  are  rendered  per- 
manently unfit  for  duty;  while,  on  the  other  hand,  glands  that 
have  been  scarred  all  over  from  abscesses  and  incisions,  and 
which  might  be  supposed  to  have  been  so  injured  as  to  have 
been  rendered  physiologically  useless,  reassume,  on  the  re- 
currence of  their  natural  stimulus  (pregnancy),  their  lactating 
functions;  indeed,  such  breasts  seem  to  secrete  more  fully 
than  others  that  appear  larger.  The  size  of  a  breast,  per  se, 
is  no  real  indication  as  to  its  secreting  power,  small  glands 
frequently  yielding  more  milk,  and  more  readily,  than  large 
ones. 

When  tumors  develop  in  a  breast,  its  secreting  functions 
may  not  be  much  interfered  with,  for  I  have  known  women 
with  adenomata  suckle  freely,  and  one  with  a  cancerous  breast 
nurse  as  well  on  the  affected  as  on  the  sound  side. 


CHAPTER  lY. 

INFLAMMATION  OF  THE  BREAST. 

This  affection  occurs  at  all  periods  of  life,  and  in  every 
condition  of  the  organ;  that  is,  it  may  be  met  with  even  in 
male  or  female  infants  soon  after  birth;  in  boys  and  girls  at 
the  age  of  puberty*;  in  women  who  are  pregnant  or  lactating; 
as  well  as  in  any  subject  male  or  female,  who  may  have  been 
locally  injured.  Traumatism,  under  all  circumstances,  has  a 
powerful  influence  in  exciting  the  affection,  and  the  more  so 
when  the  gland  is  m  a  condition  of  functional  activity.  In 
exceptional  cases  the  affection  may  occur  in  men  or  women 
without  any  assignable  cause. 

The  inflammatory  action  may  be  acute  or  chronic.  It  may 
terminate  in  resolution,  or  in  the  formation  of  an  abscess.  It 
may  involve  either  a  single  lobe  of  the  gland,  or  the  whole 
organ.  At  times  the  inflammation  will  involve  rather  the 
periglandular  areolar  tissue  than  the  gland  tissue  itself;  on 
still  rarer  occasions  it  will  affect  the  connective  tissue  behind 
the  gland,  and  give  rise  to  a  retro-  or  submammary,  abscess. 

I  propose,  therefore,  to  consider  this  affection  under  three 
headings,  as  it  is  met  with  during  the  period  of  infancy,  at 
puberty,  and  during  pregnancy  and  lactation. 

Infiammation  of  the  Breast  as  seen  in  Infants, — This  is 
by  no  means  an  uncommon  affection,  and  although  it  may 
occur  without  any  assignable  cause,  it  is,  in  the  majority  of 
cases,  due  to  the  rough  manipulations  of  nurses  who  have  not 
wholly  escaped  the  unenlightened  influence  of  the  "Gamp" 
school,  and  think  it  right  either  to  "rub  away  the  milk,"  or 
"  break  the  nipple  strings  **  of  infants  three  or  four  days  old,  a 
practice  which  has  only  to  be  alluded  to  to  be  condemned.  It 
should  be  well  known  that  the  breasts  of  infants  of  both  sexes 
during  the  flrst  few  days  of  life  not  infrequently  contain  a 
secretion  of  milk  somewhat  similar  in  character  to  that  of  the 
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mother;  that  is,  it  is  made  up  of  fluid  containing  colostric 
bodies  and  milk  globules  in  different  proportions.  The  breasts 
under  these  circumstances  become  full,  and,  as  a  consequence, 
tender,  and  at  times  a  milky  fluid  escapes  from  the  nipple. 
The  glands  are  fullest  from  the  fourth  to  the  seventh  day,  and 
after  that,  if  left  alone,  the3'^  gradually  empty.  In  exceptional 
cases  they  may  increase  in  size,  inflame,  and  suppurate;  and, 
should  they  be  roughly  manipulated,  squeezed,  or  rubbed, 
these  changes  are  almost  sure  to  follow.  The  majority  of 
cases  of  irritable  or  inflamed  breasts  in  the  infant,  if  rightly 
treated  by  soothing  warm  sedative  applications,  such  as  the 
subacetate  of  lead  and  opium  lotion,  and  protected  by  cotton 
wool  from  external  pressure,  generally  do  well.  The  cases 
that  suppurate  come  to  the  surgeon,  and  in  these  the  breasts 
have  usually  been  roughly  treated.  When  they  suppurate 
they  must  be  opened,  drained,  irrigated  by  some  iodine  or 
other  antiseptic  lotion,  and  treated  as  an  ordinary  abscess. 

In  1864  I  saw  a  female  infant,  aged  two  weeks,  with  inflam- 
mation of  both  mammary  glands,  and  the  inflammation  had 
clearly  followed  rough  manipulation.  The  glands  were  much 
swollen,  and  the  nipples  were  quite  depressed  in  the  centre  of 
the  swellings.  One  breast  (the  right)  suppurated,  the  left  re- 
covered by  resolution.  The  nipple,  however,  remained  re- 
tracted. T  give  this  case  as  an  example  of  retraction  of  the 
nipple  from  early  inflammatory  action,  believing  that  such 
cases  may  be  more  common  than  is  usually  believed. 

An  abscess  may,  however,  occur  in  a  child's  breast  at  a 
later  period  than  a  month.  I  saw  one  in  1868  in  a  female,  and 
apparently  healthy,  child  eight  months  old.  The  left  breast 
was  acutely  inflamed  and  it  had  become  so  a  week  before 
without  any  known  cause.  The  gland  suppurated,  and  was 
opened  and  treated  with  a  good  result. 

Inflammation  of  the  Breast  as  met  with  at  Puberty. —At 
the  age  of  puberty,  even  in  the  male  subject,  there  may  be 
signs  of  increased  activity  in  the  mammary  gland,  as  indicated 
by  greater  fulness  of  the  breast,  with  tenderness;  of  darken- 
ing of  the  areola  and  nipple.  Occasionally  this  increased 
action  goes  on  to  inflammation  and  suppuration. 

In  the  female  subject,  remarkable  structural  evolutionary 
changes  take  place  in  association  with  the  growth  and  devel- 
opment of  the  ovaries  and  sexual  organs,  and  under  such  cir- 
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cumstances  there  are  frequently  present  external  and  visible 
sig^ns  of  this  activity,  which  may  last  either  for  a  brief  period, 
and  then  disappear  never  to  return,  or  may  reappear  with 
more  or  less  force  at  every  return  of  the  catamenial  period. 
Should  anything  occur  from  without,  such  as  injury,  or  from 
within  the  gland  during  its  active  growing  time  of  life,  to  in- 
terfere with  natural  evolutionary  changes,  inflammation  may 
ensue,  and  either  subside  or  end  in  suppul^ation.  It  is,  how- 
ever, a  rare  event  for  a  breast,  during  the  period  of  its  devel- 
opment, to  suppurate. 

On  June  2d,  1862,  such  a  case  came  under  my  care  in  the 
person  of  Fanny  R.,  a  healthy-looking  girl,  aged  15,  in  the 
form  of  an  acute  abscess  in  the  right  breast.  It  had  com- 
menced without  an^*^  known  cause  two  weeks  previously,  that 
is,  on  the  sixth  week  after  her  flrst  catamenial  period.  The 
breast  had,  during  the  whole  of  this  time,  been  swollen  and 
painful,  but  the  left  ceased  to  be  so  as  the  right  inflamed. 
When  I  saw  her  the  abscess  was  pointing,  and  it  seemed  to 
have  involved  the  whole  gland.  It  was  opened  by  means  of 
incisions  radiating  from  the  nipple,  and  treated  on  ordinary 
principles  with  tonics.  In  three  weeks  she  was  well.  I  have 
the  notes  of  a  like  case  which  occurred  in  the  right  breast  of 
a  girl,  aged  13,  in  whom  the  abscess  and  the  appearance  of 
menstruation  were  concomitant. 

When  the  catamenia  are  established,  and  the  breast  gland 
has  reached  virginal  developmental  perfection,  inflammation 
and  suppuration  are  more  common.  It  may  occur  as  an  acute 
or  chronic  affection,  and  possibly  the  latter  is  the  more  fre- 
quent. In  the  majority  of  cases  no  adequate  cause  for  the 
trouble  can  be  found ;  in  some  an  injury  has  been  clearly  the 
cause.  Under  both  circumstances  the  inflammatory  action 
more  commonly  attacks  the  whole  gland  than  a  single  lobe. 
In  some  cases  it  involves  both  glands. 

Illustrative  cases  of  this  affection  will  possibly  here  best 
prove  of  value. 

Casb  L — Acute  abscess  in  both  breasts  of  a  girl,  aged  15: 
Maria  C,  a  healthy -looking  girl,  aged  15,  wiio  had  men- 
struated for  two  years,  always  with  pain,  applied  to  me  in 
June,  1865,  with  an  acute  abscess  in  her  right  breast  of  six 
days'  formation.    There  was  no  history  of  a  blow.    The  ab- 
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scess  was  opened  and  healed.  Two  years  later,  on  April  22d, 
1867,  the  girl  came  ag^in  with  another  abscess  in  her  other 
breast  of  nine  days'  standing.  This  was  treated  by  incision 
and  tonics  with  a  good  result. 

Case  II. — Acute  abscess  in  virgin  breast : 

Mary  S.,  aged  16,  came  before  me  at  Guy's  Hospital  on 
May  10th,  1858,  with  an  abscess  in  her  right  breast,  which  had 
been  discharging  for  one  week,  after  acute  inflammation  of 
three  weeks'  standing.  The  abscess  apparently  involved  half 
the  gland.  No  blow  or  known  cause  could  be  assigned  for  its 
existence.  The  catamenia  were  regular.  The  opening,  being 
insufficient  for  the  free  discharge  of  pus,  was  enlarged,  and 
the  cavity  of  the  abscess  washed  out.  In  one  month  the  girl 
was  well. 

Case  III. — Chronic  inflammation  of  both  breasts  in  a  virgin : 

Emma  S.,  a  healthy-looking  girl,  aged  15,  came  under  my 
care  on  July  7th,  1861,  for  chronic  inflammation  of  both  mam- 
mar^'^  glands.  She  had  menstruated  but  twice,  and  it  was  after 
the  last  period,  on  March  29th,  that  her  breasts  began  to  en- 
large. When  seen  the  breasts  were  swollen,  hard,  hot,  and 
painful.  There  was  also  some  vaginal  leucorrhoea.  Fomenta- 
tions were  applied,  and  iron  given  as  a  tonic,  and  in  the  course 
of  a  few  weeks  the  swellings  had  subsided. 

In  many  cases  a  breast  may  inflame  without  injury  or 
known  cause,  and  recover  by  resolution  without  suppurating. 
In  the  one  I  am  about  to  record,  the  inflammation  never  went 
beyond  the  cedematous  stage,  and  then  passed  away.  It  is 
the  only  example  of  the  kind  that  I  have  met  with.  For  this 
reason  I  record  it.  The  case  explains  the  treatment  that 
should  be  employed  under  similar  circumstances. 

Case  IV. — (Edema  of  breast  (inflammatory  ?) ;  recovery : 
EllenO.,  aged  19,  a  single  woman,  consulted  me  on  July  25th, 
1864,  for  a  great  enlargement  of  her  left  breast,  which  had  been 
coming  on  for  four  months.  Tlie  whole  gland  was  swollen, 
and  the  integuments  over  it  were  thickened  and  tensely  cede- 
matous, but  neither  red  nor  hotter  than  natural.  No  cause 
was  assigned  for  the  trouble.  Some  punctures  were  made 
into  the  tense  skin,  and  much  serum  exuded.  In  one  week  all 
swelling  had  disappeared,  and  in  a  month  the  girl  was  well. 
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Inflammation  of  the  Breast  during  Pregnancy  and  Lac- 
tation,— Inflammation  of  the  breasts  is  most  frequently  met 
with  in  women  who  are,  or  have  been,  sucklmg.  It  but  rarely 
takes  place  when  the  mammary  glands  are  undergoing  their 
physiological  changes  preparatory  to  suckling.  When  the 
breasts  are  preparing  to  discharge  their  normal  function, 
there  may,  in  the  early  months  of  pregnancy,  be  symptoms 
and  signs  of  increased  activity,  but  such  rarely  lead  up  to  in- 
flammation, unless  stimulated  by  some  external  injury.  Out 
of  one  hundred  and  two  consecutive  cases  of  abscess  of  the 
breast  which  have  passed  under  my  observation,  seventy-nine 
occurred  during  lactation,  two  during  pregnancy,  and  twent3"- 
one  in  patients  who  were  neither  lactating  nor  pregnant. 
Thus,  roughly  stated,  four  out  of  every  Ave  cases  of  abscess 
of  the  breast  occur  in  lactating  women.  The  right  breast 
seems  to  be  more  frequently  alTected  than  the  left.  In  my 
own  patients  this  was  the  case  in  the  proportion  of  Ave  to 
three. 

Birkett  states  that  this  complication  of  lactation  occurs 
chiefly  in  women  who  have  given  birth  to  a  first  or  second 
child.  That  half  the  cases  are  associated  with  defective  nip- 
ples, and  another  fifth  with  women  whose  nipples  are  un- 
healthy. Thus,  he  adds,  "  we  have  more  than  two-thirds  of 
the  cases  of  inflammation  and  its  results  complicated  with, 
and  probably  excited  by,  malformations  or  diseases  of  the  ag- 
gregation of  the  excretory  ducts  constituting  the  nipple.'* 

The  affection  commences  usually  during  the  early  or  late 
months  of  lactation.  In  two-thirds  of  my  own  cases  it  oc- 
curred during  the  early  periods,  that  is,  in  the  first  two 
months;  and  in  two-thirds  of  these  during  the  first  month. 
In  the  remaining  third  it  commenced  during  the  last  month. 
Mr.  Birkett's  statistics  support  these  conclusions;  fifty-eight 
out  of  his  one  hundred  and  sixteen  cases  having  commenced 
during  the  fourth  month  after  parturition,  eleven  during  the 
second,  and  forty-seven  during  the  later  periods. 

It  would  thus  appear  that  inflammation  of  the  breast  is 
mostly  in  the  early  months  due  to  some  abnormality  or  affec- 
tion of  the  nipple  which  renders  suckling  difficult,  if  not  im- 
possible, and  in  the  later  it  is  probably  due  either  to  protracted 
lactation,  and  to  the  exhaustion  of  the  mother's  general  and 
of  the  breast's  special  powers  to  secrete  milk,  or  to  the  abrupt 
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discontinuance  of  suckling  from  the  death  of  the  infant  or 
other  cause.  In  some  of  the  cases  I  belieye,  with  Mr.  Ballard, 
that  abscess  in  the  early  months  is  due  to  the  searching  of 
the  child  after  milk  before  the  gland  is  filled,  in  patients  who 
have  not  sufficient  power  either  to  secrete  milk  or  to  resist 
the  inflammatory  process  when  once  originated.  In  others, 
again,  it  is  brought  about  by  the  injudicious  use  of  a  milk 
pump.  In  fact,  whenever  "  the  mamma,  in  its  state  of  full  ex- 
pansion and  perfect  functional  activity,  becomes  the  subject 
of  r«n  interference,  the  result  is  very  commonly  a  dilTuse  or 
nodular  inflammation,  and  the  formation  of  an  abscess.  A 
sudden  stoppage  of  the  milk  soon  after  the  lactation  has  been 
established  is  apt  to  produce  inflammation,  and  the  same  re- 
sult, or  a  degree  of  it,  sometimes  follows  the  weaning  of  the 
child  after  a  long  course  of  suckling.  The  disturbing  cause, 
whatever  it  may  be,  acts  upon  the  mamma  when  its  function 
is  at  its  greatest  intensity,  and  the  characteristic  effect  is  in- 
flammation and  abscess  '*  (Creighton). 

Symptoms  of  Inflammation  of  the  Breast. 

As  congestion  of  the  blood-vessels  is  the  earliest  pathologi- 
cal change  in  the  tissues  of  a  breast  that  is  about  to  inflame, 
so  a  greater  fulness,  with  more  or  less  induration  of  the  affected 
part,  is  the  earliest  symptom.  When  the  action  is  confined  to 
a  lobe  of  the  gland  the  increased  fulness  will  be  local;  when  it 
involves  the  breast  as  a  whole  it  will  be  general.  This  symp- 
tom of  fulness  will  be  readily  detected  on  comparing  the  sound 
with  the  affected  side.  With  this  early  symptom  there  may 
or  may  not  be  pain,  unless  uneasiness  of  the  part,  aggravated 
by  movement  of  the  arm,  local  pressure,  or  suckling  can  be 
called  pain.  But  as  the  disease  progresses,  pain  will  soon 
manifest  itself,  and  its  intensity  will  turn  upon  the  activity  of 
the  affection,  or  the  nervous  susceptibility  of  the  patient,  but 
more  particularly  upon  the  tension  of  the  inflamed  lobe  or 
gland.  This  tension  of  the  inflamed  part  is  determined  by  the 
seat  and  amount  of  effusion  poured  out  by  the  inflammatory^ 
action,  or  by  the  rapidity  with  which  it  has  been  effused. 

With  these  earlj'  local  signs  there  will  probably  be  some 
constitutional  symptoms,  as  shown  by  increase  of  tempera- 
ture and  the  general  disturbance  of  all  the  functions  of  the 
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body,  which  usuall}'^  accompany  every  febrile  action.  At 
times,  even  in  the  very  early  stages  of  the  affection,  a  sense 
of  chilliness  may  precede  the  local  trouble,  and  in  rarer  cases 
a  distinct  rigor  may  occur;  but  this  latter  symptom  is  more 
frequent  in  women  who  are  suckling"  than  in  others,  as  in 
them  the  local  congestion  and  inflammation  of  the  breast  is 
usually  preceded  b}'^  some  local  disturbance  of  the  breast,  and 
this  local  disturbance  gives  rise  to  rigor. 

In  lactating  women  local  congestion  of  the  breast  is  not 
uncommon.  It  may  either  subside  without  giving  rise  to  any 
true  inflammatory  action,  or  pass  on  to  acute  suppuration, 
the  ultimate  issue  of  the  case  being  much  determined  by  the 
treatment  it  receives. 

When  it  occurs,  it  is  commonly  called  a  lump,  knot,  or 
coring  of  the  milk,  and  the  lump  or  knot  is  essentially  a  lobe 
of  the  breast,  which  is  choked  with  milk  or  its  more  solid  con- 
stituents; this  is  commonly  called  lobal  congestion.  In  more 
severe  cases,  all  the  lobes  become  thus  affected,  when  the 
affection  is  called  "lactic  congestion.'* 

If  this  local  congestion  of  the  breast  does  not  pass  on  to 
inflammation,  the  skin  over  the  gland  will  remain  healthy, 
and  bej^^ond  some  fulness  of  its  veins  appear  normal.  The 
congested  gland  or  lobe  will,  moreover,  not  be  tender;  indeed, 
it  may  tolerate  manipulation  freely,  and  find  benefit  from 
gentle  friction,  the  friction  apparently  rendering  the  indura- 
tion less  marked,  and  relieving  the  congestion. 

When  this  congested  condition  of  the  lobe  or  gland  passes 
on  to  inflammation,  the  action  is,  as  a  rule,  acute,  and  the  in- 
duration of  the  part  primarily  involved  spreads  to  the  tissues 
Ground,  and  gives  rise  either  to  oedema,  or  to  a  brawny  infil- 
tration of  the  surrounding  structures.  When  the  inflamma- 
tory action  spreads  forward,  the  skin  over  the  affected  gland 
will  become  swollen,  red,  and  more  or  less  oedematous,  tense, 
and  painful,  and  with  these  local  sj^mptoms  there  will  be  the 
constitutional  disturbance  of  inflammatory  fever. 

When  the  parts  behind  the  gland  are  more  involved  than 
its  coverings,  there  will  be  the  same  constitutional  symptoms 
as  have  been  described  as  attending  the  more  superficial  in- 
flammation, but  the  local  symptoms  will  be  somewhat  differ- 
ent, the  difference  being  due  to  the  presence  of  the  inflamma- 
tory products  behind  instead  of  in  front  of  the  gland.     From 
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this  cause  there  will  be  less  superficial  redness  and  swelling, 
but  a  ^eater  prominence  of  the  breast  (see  Plate  L  Fig",  2), 
and  a  sense  of  deep  instead  of  superficial  effusion.  The  pro- 
g-ress  of  the  affection  will  also  probably  be  slower,  and  there 
may  be  more  pain. 

Should  the  inflammation  continue,  or  rather  not  recede,  and 
suppuration  take  place,  many  varieties  of  abscess  may  be  met 
with,  the  position  of  the  abscess  being  determined  by  many 
causes.  Thus,  there  may  be  a  local  abscess  confined  to  a  single 
lobe,  or  a  diffused  one  involving  the  whole  or  more  or  less  of 
the  gland  (intraglandular  abscess).  In  some  cases  the  sup- 
puration will  appear  to  be  superficial,  and  confined  t.o  the  con- 
nective tissue  between  the  gland  and  its  coverings  (superficial 
abscess);  while  in  others  it  will  be  placed  behind  the  gland 
between  the  breast  tissue  and  the  pectoralis  major,  and  de- 
velop as  a  submammary  abscess.  In  rare  cases  the  abscess 
forms  independently  of  the  breast,  as  in  the  cases  reported 
farther  on,  but  in  the  majority  the  breast  gland  is  involved  in 
it.  The  progress  of  the  affection  under  these  different  circum- 
stances will  vary,  and  this  variation  consequently  claims  some 
little  attention. 

Superficial  Abscess. — When  the  abscess  is  superficial,  the 
progress  of  the  affection  from  the  first  will  probably  have  been 
rapid,  and  although  marked  with  the  well-known  local  phenom- 
ena of  inflammation,  it  is  unusual  for  it  to  be  accompanied 
b}^  any  severe  pain,  or  associated  with  general  constitutional 
symptoms.  This  mildness  of  symptoms  is  explicable  by  the 
fact  that  there  is  little  tension  upon  the  tissues,  the  skin 
readily  yielding  to  the  inflammatory  effusion.  Should,  how- 
ever, the  inflammatory  action  involve  a  large  proportion  of 
the  connective  tissue  which  surrounds  the  mammary  gland, 
there  may  be  both  severe  local  as  well  as  general  disturbance. 
In  feeble  and  cachectic  subjects  this  extension  of  mischief  is 
very  apt  to  take  place,  when  from  any  cause  a  local  inflamma- 
tion has  been  started  about  the  breast. 

Under  all  circumstances  a  superficial  abscess  is  prone  to 
be  followed  by  destruction  of  skin;  when  the  suppuration  is 
diffused,  this  destruction  may  be  extensive.  In  patients  of 
average  power,  a  local  inflammation  terminating  in  suppura- 
tion may  run  its  course,  point,  and  discharg-e,  rapidly,  and  with 
little  loss  of  substance. 
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Intraglandular  abscess  is  a  far  more  serious  trouble  than 
the  last  variety,  since  its  position  is  in  one  or  more  of  the 
lobes  of  the  gland  itself;  and  it  is  to  be  remembered  that 
these  lobes  are  surrounded  by  a  fibrous  fascia,  which  when 
distended  must  give  rise  to  pain.  This  affection  is  conse- 
quently attended  from  the  first  by  comparatively  severe  local 
as  well  as  constitutional  symptoms. 

The  inflammatory  action,  moreover,  since  it  involves  deep 
structures,  is  comparatively  slow  in  its  progress,  or  rather,  it 
is  slow  in  developing  the  symptoms  which  are  usually  re- 
garded as  typical  of  a  local  inflammation;  for  to  demonstrate 
these,  the  action  which  originated  in  the  gland  has  to  spread 
through  its  fibrous  envelope  to  the  surrounding  tissues,  and 
from  them  to  the  skin.  Thus  it  is  that  in  this  form  of  inflam- 
mation many  days,  or  even  weeks,  may  pass  in  which  there 
may  be  deep  mammary  swelling,  intense  local  pain,  and  severe 
constitutional  disturbance  without  local  redness  or  any  marked 
external  evidence  of  cutaneous  implication.  These  superficial 
palpable  symptoms  only  show  themselves  when  the  inflamma- 
tory action  has  passed  tlirough  the  fascial  envelope  of  the  af- 
fected lobe  of  the  gland,  and  secondarily  involved  its  cutane- 
ous coverings.  The  local  pain  in  the  early  stage  of  this  true 
mammary  inflammation  is  often  intense;  it  is  the  direct 
result  of  tension  of  the  tissues  into  which  the  inflammatory 
effusion  has  been  poured,  and  it  continues  until  this  has  been 
reabsorbed,  or  the  fascial  covering  of  the  afl'ected  lobe  has 
yielded  to  the  pressure  from  within  and  allowed  the  pent-up 
fluid  to  inflltrate  the  surrounding  parts. 

During  the  early  progress  of  this  affection  the  constitu- 
tional symptoms  are  correspondingly  severe;  indeed,  within 
two  days  of  the  earliest  discovery  of  an  indurated  and  inflamed 
lobe  of  a  lactating  gland,  symptoms  of  acute  pyrexia  may  ap- 
pear, and  they  are  frequently  associated  with  serious  brain 
excitement  jind  disturbance. 

As  the  local  affection  progresses  and  tends  toward  sup- 
puration, the  local  and  general  symptoms  alter,  although  as 
to  their  intensity  they  rarely  diminish.  The  severe  burning 
lancinating  pain  which  ushered  in  the  trouble,  changes  into  a 
heav3'  and  distressing  throbbing  pain,  and  a  rigor  is  super- 
added to  the  general  condition  of  pyrexia.  Indeed,  from  this 
stage  of  the  affection,  onward,  periods  of  fever,  rigors,  and 
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sweating*  follow  one  another.  The  original  seat  of  hardness 
in  the  breast  steadily  increases^  until  a  greater  part  or  the 
whole  of  the  gland  becomes  equally  involved ;  and  the  breast 
at  this  stage  of  the  trouble  feels  large,  and  irregularly  in- 
durated, with  the  skin  over  it  uninvolved,  and  the  nipple  often 
retracted.  As  the  abscess  progresses,  the  skin  over  the  breast 
will  become  involved,  showing  redness  and  oedema;  or  even 
before,  if  the  breast  is  carefully  examined,  the  surgeon  may 
detect  at  the  original  seat  of  induration  a  soft  and  painful 
spot,  which  to  the  experienced  finger  at  once  reveals  the  fact 
that  the  abscess  is  coming  forward  and  will  soon  burst.  As 
soon  as  the  abscess  has  burst,  relief  to  both  local  and  general 
symptoms  is  at  once  experienced,  and  in  the  most  favorable 
cases  repair  sets  in,  and  recovery  is  not  far  distant.  To  illus- 
trate this  subject  I  append  a  few  typical  cases. 

Case  I. — Acute  abscess  of  breast  coming  on  during  the  sev- 
enth month  of  pregnancy : 

Susan  Q.,  aged  26,  the  mother  of  four  children,  all  of  whom 
she  suckled  without  trouble,  came  to  me  on  January  15th,  1866, 
with  an  acute  abscess  in  her  right  breast,  which  had  been 
coming  two  weeks.  She  was  then  pregnant  seven  months. 
The  abscess  was  treated  by  incision,  and  rapid  recovery  took 
place.  She  subsequently  had  a  natural  labor,  and  could  suckle 
with  the  breast  which  had  been  affected. 

Case  II. — Abscess  in  the  breast  during  the  third  month  of 
pregnancy,  with  retracted  nipple : 

A  woman,  aged  37,  the  mother  of  one  child  three  years  old, 
came  under  my  care  on  March  13th,  1867,  with  a  tumor  in  her 
left  breast  of  six  weeks'  standing;  the  nipple  had  been  re- 
tracted three  weeks;  there  were  also  enlarged  axillary  glands; 
she  was  pregnant  three  months.  On  April  2d  the  swelling  bo- 
coming  fluctuating,  was  opened,  and  pus  evacuated.  B}^  May 
9th  the  abscess  had  healed,  leaving  the  gland  indurated;  the 
pregnancy  continued  to  the  end. 

Case  III. — Chronic  abscess  in  the  breast;  recovery;  two 
years  later  acute  abscess  in  the  same  breast  after  pregnancy : 

Eliza  F.,  aged  32,  the  mother  of  four  children,  the  youngest 
being  two  years  old,  came  to  me  in  September,  1867,  with  a 
swelling  in  her  right  breast  of  eight  months'  standing.  She 
had  never  suckled  with  her  right  breast,  as  the  nipple  was 
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tender.  The  nipple  had  discharged  a  watery  fluid  up  to  the 
last  month.  The  axillary  glands  were  enlarged.  The  swell- 
ing was  globular  and  semi-fluctuating. 

The  tumor  was  punctured  and  eight  ounces  of  pus  escaped; 
it  was  then  laid  open  and  rapidly  cured.  On  January  4th,  1869, 
the  patient  returned  with  an  abscess  in  the  same  breast  of 
five  weeks'  standing  which  had  followed  labor  nine  months 
previously,  though  she  had  not  suckled.  This  was  opened 
later  on  and  a  good  recover^'  followed. 

Case  IV.— Abscess  in  breast  following  inability  to  suckle 
on  account  of  deformed  nipples : 

Henrietta  D.,  aged  25,  came  under  my  care  in  January, 
1879,  with  an  abscess  in  her  right  breast.  It  had  followed 
closely  upon  her  confinement  nine  weeks  ago,  and  was  clearly 
due  to  her  inability  to  suckle  on  account  of  depressed  and  de- 
formed nipples.  She  had  had  plenty  of  milk.  Both  breasts 
inflamed,  but  the  right  alone  suppurated,  and  burst,  discharg- 
ing a  pint  of  pus.    The  left  breast  recovered  by  resolution. 

Case  V. — ^Intraglandular  abscess  following  ulceration  of 
the  nipple: 

Bosie  F.,  aged  35,  the  mother  of  four  children,  the  youngest 
being  thirteen  weeks  old,  came  into  Quy^s  in  February,  1874, 
with  an  abscess  involving  the  outer  half  of  the  left  breast. 
She  had  not  been  able  to  suckle  the  last  child  with  either 
breast  on  account  of  sore  nipples.  On  admission,  the  nipples 
were  extensively  ulcerated,  and  in  the  outer  lobe  of  the  left 
breast  there  was  clearly  an  abscess,  as  indicated  by  the  pres- 
ence of  a  deep  fluctuating  swelling  and  redness  with  oedema  of 
the  skin  over  it.  There  was  likewise  much  pain  and  general 
disturbance.  An  incision  was  made  into  the  abscess,  which 
was  then  washed  out  and  drained,  and  in  about  a  month  the 
woman  was  well. 

It  seems  that  with  her  first  child,  bom  fourteen  years  ago, 
she  had  an  abscess  in  her  right  breast,  which  broke  in  six 
weeks,  and  slowly  recovered.  Her  second  child  she  nursed  at 
both  breasts.    With  the  third  the  left  breast  suppurated. 

Case  VI. — Abscess  in  both  breasts  consecutive,  retracted 
nipples  as  a  result : 

Rachel  B.,  aged  28,  a  married  childless  woman,  came  under 
my  care  on  November  10th,  1864,  with  a  globular  swelling  in 
the  centre  of  her  right  breast,  and  a  retracted  nipple.    The 
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swelling  had  been  coming  on  a  week,  and  the  nipple  had  be* 
come  retracted  during  that  period.  TRie  left  nipple  was  nor- 
maL  In  a  few  days  fluctuation  was  discovered,  and  the  ab- 
scess was  opened.  Three  months  later  the  patient  came  again 
with  the  same  condition  of  her  left  or  opposite  breast,  and  a 
retracted  nipple.  This  likewise  suppurated,  and  was  treated. 
Both  nipples  were,  however,  retracted  subsequently. 

Case  VII. — Abscesses  in  the  virgin  breast  of  a  woman, 
associated  with  retracted  nipple : 

Charlotte  C,  aged  25,  a  single  woman,  came  under  my  care 
on  May  5th,  1885,  with  a  swelling  three  inches  by  two  and  a  half 
in  the  centre  of  her  left  breast,  which  had  been  coming  for 
three  weeks.  It  was  hard  and  tender  to  the  touch.  The  skin 
over  it  was  natural.  Nipple  retracted,  this  retraction  began 
with  the  swelling  and  shooting  pain;  no  enlarged  axillary 
glands.  The  tumor  was  supposed  to  be  inflammatory,  cold 
was  applied  by  means  of  a  Leiter's  metallic  coil  for  several 
weeks  with  advantage,  the  swelling  diminishing;  as  soon  as 
it  was  given  up  the  swelling,  however,  increased,  and  an  ab- 
scess formed,  which  was  opened,  drained,  and  cured. 

Case  VIII. — Nodular  tumor  (inflammatory)  in  centre  of 
breast  simulating  carcinoma,  following  lactation,  which  dis- 
appeared under  treatment : 

Phoebe  T.,  aged  30,  a  married  woman,  the  mother  of  one 
child,  now  fourteen  months  old,  came  to  me  on  October  21st, 
1861,  with  a  central  tumor  in  her  left  breast  which  had  been 
pronounced  to  be  cancerous.  It  had  been  coming  for  five 
months,  and  had  appeared  three  months  after  giving  up  suck- 
ling. It  was  not  very  painful,  but  was  nodular.  The  nipple 
was  natural.  There  was  no  redness,  and  but  little  pain.  It 
was  treated  as  one  of  inflammatory  origin,  and  strapped  up. 
Tonics  were  also  given.  In  the  course  of  about  two  months 
the  swelling  disappeared. 

Submammary  Abscess  is,  as  a  rule,  still  slower  in  its  pro- 
gress than  the  intra  glandular;  although,  in  exceptional  cases, 
it  may  be  comparatively  acute.  It  is  characterized  by  a  re- 
markable projection  of  the  breast  forward  from  its  thoracic 
attachments  (Plate  I.,  Fig.  2),  and  on  manipulation,  and  more 
particularly  on  applying  pressure  backward  upon  the  gland, 
a  sense  of  elasticitv  and  fluctuation  will  be  detected,  which  is 
most  characteristic. 
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The  skin  covering  the  breast  at  this  time  may  be  natural, 
and  there  will  probably  be  no  change  in  the  appearance  of 
the  nipple.  Pain  will  rarely  be  severe  or  constitutional  symp- 
toms serious.  As  the  abscess  spreads,  and  by  making  its  wa^*^ 
to  the  surface  involves  the  integument,  both  local  pain  and 
constitutional  symptoms  become  aggravated.  The  periphery 
of  the  gland  will  probably  be  the  seat  of  pointing,  and  as  a 
rule,  the  area  of  redness  will  be  extensive ;  it  may  at  first  show 
itself  in  two  or  more  local  red  patches,  but  these  areas  of  red- 
ness will  soon  unite,  and  perchance  spread  in  all  directions; 
after  a  time  the  skm  will  give  way  by  ulceration  and  slough- 
ing, and  the  abscess  discharge  itself.  The  orifices  of  discharge 
are  generally  multiple.  In  exceptional  cases  the  abscess  dis- 
charges through  the  gland,  when  the  orifice  is  placed  near  the 
sternal  side  of  the  nipple,  where  the  gland  is  the  thinnest. 

Case  I. — Acute  submammary  abscess  after  delivery;  death 
from  lobar  pneumonia : 

Alice  P.,  aged  22,  was  admitted  into  Guy's  Hospital  on 
February  11th,  1875,  with  a  submammary  abscess  of  her  left 
breast.  It  had  come  on  after  her  confinement  six  weeks  pre- 
viously. The  left  breast  was  not  apparently  larger  than  the 
right,  although  it  stood  out  from  the  chest  in  a  very  prominent 
way;  deep  fluctuation  beneath  the  breast  was' to  be  felt.  An 
incision  was  made  into  the  abscess  at  the  lower  margin  of  the 
gland  and  much  pus  evacuated ;  in  a  few  days  a  second  incision 
was  made  higher  up.  Chest  symptoms  soon  appeared,  with 
great  elevation  of  temperature,  and  the  patient  sank.  At  the 
post-mortem  it  was  found  that  the  woman  had  died  from  lobar 
pneumonia  of  the  left  lung;  that  a  large  abscess  cavity  ex- 
isted between  the  left  breast  and  the  pectoral  muscle;  and 
that  the  breast  itself  was  quite  healthy.  All  the  other  viscera 
were  healthy. 

When  this  affection  has  been  allowed  to  run  its  natural 
course  numerous  sinuses  are  often  present,  their  orifices  being 
situated  around  the  margin  of  the  gland. 

Case  II. — Sinuses  in  both  breasts  following  submammary 
abscesses  two  and  a  half  years  previously,  treated  bj'  binding 
the  arms  to  the  sides : 

Mary  M.,  aged  43,  the  mother  of  five  children,  the  youngest 
being  four  years  old,  came  under  my  care  on  February  21st, 
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1861,  with  both  breasts  riddled  with  sinuses  discharging  pus, 
the  orifices  of  the  majority  of  the  sinuses  being  at  the  periph- 
ery of  the  breasts.  These  had  existed  for  two  and  a  half 
years,  and  had  followed  acute  suppuration  of  both  glands  after 
prolonged  suckling.  No  treatment  had  been  successful.  The 
sinuses  were  syringed  daily,  and  the  breasts  strapped.  Tonics 
were  also  given.  Improvement  followed,  but  no  cure,  until 
the  arms  were  bound  to  the  sides  to  prevent  muscular  move- 
ment, after  which  a  rapid  recovery  ensued. 

Treatment  of  Inflammation  of  the  Breast. — Inflamma- 
tion of  the  breast  is  to  be  treated  upon  the  same  principles  as 
inflammation  of  any  other  organ;  the  object  of  the  surgeon 
being,  if  possible,  so  to  check  the  action  in  its  early  stage  as 
to  bring  about  a  recovery  by  resolution,  and  where  this  desir- 
able end  is  not  to  be  secured,  to  limit  the  amount  of  mischief 
in  the  gland,  and  to  prevent,  when  suppuration  has  taken 
place,  more  damage  to  the  gland  and  surrounding  structures 
than  is  unavoidable. 

It  must,  however,  always  be  remembered  that  the  breast 
gland  may  inflame  under  very  difl'erent  physiological  condi- 
tions, and  that  the  treatment  of  an  inflamed  gland  in  a  state 
of  physiological  inactivity  must  differ  in  a  degree  from  the 
treatment  of  one  either  preparing  for  lactation,  as  in  preg- 
nancy, or  in  full  physiological  action,  as  during  suckling. 

The  puerperal  or  non-puerperal  condition  is  a  consideration 
which  should  therefore  ever  weigh  with  the  careful  surgeon, 
and  in  the  consideration  of  its  treatment  it  consequently  seems 
to  be  wise  to  divide  cases  of  inflammation  of  the  breast  into 
two  classes. 

The  first  including  such  as  occur  in  children  and  women 
quite  independently  of  the  puerperal  state. 

The  second  those  that  are  associated  with,  or  follow,  either 
pregnancy  or  suckling. 

In  Infants, — Inflammation  of  the  breast  in  the  non-puer- 
peral state,  as  it  occurs  in  infants,  should  not  give  rise  to  any 
serious  trouble ;  and  it  may  probably  be  said  with  truth,  that 
it  would  hardly  ever  occur,  if  the  breast  had  not  been  squeezed, 
pressed,  or  damaged,  by  the  fingers  of  rough  nurses  who  are 
imbued  with  wrong  impressions. 

Should,  however,  any  inflammatory  action  show  itself,  the 
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application  of  a  pad  of  Gamgee  tissue  or  absorbent  cotton 
dipped  in  warm  lead  lotion,  will,  as  a  rule,  cause  it  to  disappear 
without  suppuration.  To  prevent  a  recurrence  of  the  action, 
the  breast  should  be  protected  with  cotton  wool,  and  due  at- 
tention paid  to  the  dresses,  that  they  should  not  press  or  irri- 
tate the  part. 

When  suppuration  has  taken  place  the  abscess  should  be 
opened  as  soon  as  it  has  formed,  the  puncture  or  incision  being 
made  in  a  line  radiating  from  the  nipple.  The  abscess  cavity 
should  be  well  washed  out  with  iodine  water,  that  is,  a  lotion 
composed  of  about  two  drachms  of  the  tincture  or  one  of  the 
liquor  iodi  to  a  pint  of  water;  and  some  simple  dressing  should 
be  subsequently  applied,  such  as  a  piece  of  folded  lint  saturated 
with  a  mixture  of  terebene  (one  part)  and  olive  oil  (four  parts) ; 
and  bound  over  all  a  small  sheet  of  Gamgee  tissue.  With 
such  treatment  the  abscess  will  heal.  When  burrowing  has 
taken  place,  and  the  contents  of  the  abscess  do  not  pass  away 
readily,  the  cavity  should  be  washed  out  daily  with  the  iodine 
water;  in  exceptional  cases  a  drainage  tube  may  be  required. 

In  Oirls. — ^When  inflammation  attacks  the  breasts  of  girls 
at  the  age  of  puberty,  when  they  are  in  a  state  of  evolution, 
the  local  application  of  warm  lead  lotion,  with  or  without  the 
addition  of  opium  in  solution,  in  the  proportion  of  five  grains 
of  the  extract  to  an  ounce  of  lead  lotion,  will  always  be  bene- 
ficial; when  the  action  is  high,  saline  purgation  is  useful,  and 
when  the  patient  is  weak,  tonics  may  be  called  for,  quinine 
being  the  best.  As  the  acute  stage  subsides,  the  local  applica- 
tion of  the  extract  of  belladonna  diluted  with  glycerin,  or 
nibbed  down  with  vaseline  or  lard  in  the  proportion  of  3  i.  to 
an  ounce,  soothes  the  pain,  and  expedites  recovery.  In  pain- 
ful breasts,  in  which  infiammation  may  be  expected,  this  local 
application  of  belladonna  ma^^  be  all  that  is  called  for.  In  all 
cases  of  inflammation  the  arm  is  to  be  fixed  to  the  side,  to 
check  action  of  the  pectoral  muscles  upon  which  the  breast 
rests,  and  the  inflamed  mammary  gland  should  be  supported. 
In  severe  cases,  where  suppuration  is  threatened,  the  horizon- 
tal position  should  be  maintained. 

Irv  Women. — Inflammation,  as  an  acute  affection,  when  it 

attacks  the  breast  of  women  who  are  neither  pregnant  nor 

lactating  is  usually  the  result  of  injury.    It  occurs,  however, 

without  any  such    cause.      It  is,  as  a  rule,  periglandular; 
lb— 5 
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when  intraglandular  it  is  usually  chronic.  It  is  to  be  recog- 
nized by  the  same  symptoms  as  have  been  described  above, 
and  it  should  be  treated  on  like  principles.  When  it  first  ap- 
pears, it  may,  however,  be  checked  by  the  local  use  of  cold,  ap- 
plied as  an  ice  bag,  or  by  what  is  better,  Leiter's  metallic  coil, 
a  method  of  treatment  which  is  of  great  value  in  the  treat- 
ment of  all  local  inflammations,  but  which  is  not  applicable  in 
the  case  of  pregnancy  and  lactation.  Should  suppuration 
occur,  it  is  to  be  dealt  with  as  an  ordinary  abscess;  but  the 
gland  not  being  in  an  active  physiological  condition  is  rarely 
the  seat  of  suppuration. 

In  Pregnant  or  Lactating  Women, — Inflammation  of  the 
breast  in  the  pregnant  or  puerperal  woman  is  always  a  more 
serious  affection  than  when  the  same  trouble  affects  a  woman 
differently  situated ;  for  women  in  the  conditions  alluded  to 
are  particularly  sensitive,  and  are  open  to  impressions  to 
which  others,  who  are  neither  pregnant  nor  lactating,  are  not 
exposed.  Inflammation,  under  these  circumstances,  attacks  a 
gland  which  is  physiologically  active,  and  consequently  more 
prone  to  become  the  seat  of  inflammation  under  the  influence 
of  an}'  traumatism  or  disturbance  of  its  functions. 

The  earliest  symptom  of  inflammation  of  a  breast  physio- 
logically active  is  local  induration  with  more  or  less  pain;  and 
this  induration  indicates  a  lobular  congestion  of  the  gland; 
indeed,  this  stage  may  be  described  as  the  "congestive." 
There  will  not  be  any  redness,  oedema  of  the  skin,  or  constitu- 
tional disturbance  of  any  importance:  gentle  manipulation  of 
the  gland  will  not  be  resented. 

In  the  pregnant  woman  this  "  congestive  *'  stage,  if  not  due 
to  injury,  must  be  explained  by  some  local  disturbance  to  the 
evolution  of  the  gland,  giving  rise  to  congestion  of  the  vessels 
and  blood  stasis,  which,  if  not  relieved,  will  pass  on  to  active 
inflammation.  To  relieve  it,  the  horizontal  posture,  as  a 
means  of  helping  the  circulation  through  the  breast,  support 
of  the  gland  by  bandage,  and  gentle  friction  with  pressure  of 
the  gland  toward  its  nipple,  are  of  great  value;  indeed,  hy 
these  means  alone,  aided  or  not  by  some  saline  purgative,  the 
symptoms  will  often  subside  and  leave  no  mark  behind. 

In  the  lactating  woman,  although  the  same  treatment 
may  be  beneficial,  the  surgeon  should  examine  with  care  the 
condition  of  the  nipples,  to  see  if  there  is  any  obstruction  to 
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any  of  the  ducts,  or  irritation  about  their  orifices,  and  at  the 
same  time  he  should  examine  the  lobules  of  the  breast  to  see 
if  any  are  choked  with  milk,  in  order  that  their  distention 
may  be  relieved,  either  by  the  manipulation  already  described 
or  by  some  mechanical  means.  When  suckling-  can  be  allowed, 
gentle  friction  in  addition  may  be  sufficient;  where  this  is  im- 
possible, some  appliance  for  drawing  off  the  milk  should  be 
carefully  used.  The  breast  pump  I  look  upon  with  no  favor, 
since  I  am  convinced  I  have  seen  much  harm  follow  its  use  by 
injudicious  hands.  When  it  is  employed,  it  must  be  used  by 
the  surgeon,  and  not  left  to  a  nurse,  unless  she  be  both  skilful 
and  judicious.  Where  the  nurse  is  intrusted  with  the  duty  of 
drawing  the  breast,  the  least  dangerous  instrument  is  a  tube 
with  a  mouth-piece  for  the  nurse,  or,  indeed,  the  patient,  to 
draw,  fastened  to  a  shield  to  press  over  the  nipple,  with  or 
without  a  small  reservoir  between  to  hold  the  milk.  The 
patient  is  hardly  likely  to  hurt  herself  by  suction,  and  the 
withdrawal  of  but  a  few  drachms  of  milk  from  an  over-dis- 
tended lobule  will  give  relief  to  pain,  as  well  as  to  the  con- 
gestion, and  tend  to  check  the  inflammatory  action.  The 
application  of  pressure  to  the  breast  by  means  of  strapping, 
at  this  stage  of  the  trouble  is  often  beneficial.  The  nipple 
should  be  left  uncovered,  as  suckling  may  be  useful. 

When  there  are  external  signs  of  inflammation,  such  as 
redness;  or  constitutional  symptoms,  such  as  pyrexia,  to  in- 
dicate true  inflammatory  action,  the  application  of  the  lead 
and  opium,  or  lead  anci  belladonna  lotion,  applied  warm,  gives 
great  comfort  and  does  good.  The  patient  should  under  these 
circumstances  maintain  the  horizontal  posture,  and  the 
breast  should  be  carefully  supported,  either  by  cushions  or 
bandages;  one  of  the  former  placed  between  the  arm  and 
chest  on  the  affected  side  is  probably  the  most  convenient. 
As  the  arm  is  not  to  be  used,  it  is  well,  therefore,  at  the  same 
time,  to  bind  it  to  the  side  with  the  cushion  in  position. 

Saline  aperients  are  often  of  value,  but  they  must  be  judi- 
ciously ordered,  since  they  have  a  lowering  tendency,  and 
patients  with  inflamed  breasts  are  rarely  of  the  strongest 
build;  indeed,  with  them,  as  a  rule,  tonics  are  indicated,  such 
as  quinine,  bark,  mineral  acids,  or  even  iron.  When  the  in- 
flammation occurs  toward  the  end  of  suckling  this  is  always 
the  case;  when  it  takes  place  in  the  early  months,  as  a  result 
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of  sore  or  malformed  nipples  in  milking  mothers,  purging  is 
of  great  value.  When  the  external  symptoms  of  inflamma- 
tion are  marked,  the  constitutional  symptoms  acute,  the 
powers  of  the  patient  good,  and  the  causes  of  inflammation  in 
the  nipple  have  made  suckling  impossible,  the  local  applica- 
tion of  from  twelve  to  twenty  leeches  is  often  of  striking  bene- 
fit; they  should  not,  however,  be  placed  over  the  seat  of  red- 
ness, but  near  the  margin  of  the  gland  on  the  affected  side; 
by  this  means  the  vessels  supplying  the  gland  are  the  better 
relieved. 

During  the  whole  course  of  treatment  the  breast  must  be 
supported,  and  where  pressure  can  be  tolerated  by  means  of 
strapping  it  should  be  applied. 

In  every  case  of  inflammation  of  the  breast  in  a  lactating 
woman,  its  probable  cause  should  be  made  out,  and  treatment 
based  upon  it.  When  the  action  is  due  to  retained  secretion, 
the  primary  indications  for  relieving  the  congested  breast  of 
milk  are  clear;  and  the  secondary,  for  subduing  the  inflammar- 
tion,  which  is  evidently  the  result  of  over-distention,  are  not 
doubtful.  When  it  occurs  toward  the  end  of  lactation,  and  is 
too  probably  the  result  of  over-suckling,  associated  with  gen- 
eral weakness  of  the  body  and  want  of  power  in  the  gland  to 
do  the  work  demanded  of  it,  the  indications  are  likewise  clear; 
to  stop  the  cause  of  trouble  by  prohibiting  suckling,  and  by 
medicine,  food,  and  hygienic  means  to  improve  the  condition 
of  the  patient,  to  enable  her  by  natural  power  to  arrest  the 
disease.  When  the  inflammation  is  brought  about  by  re- 
tained secretion,  active  measures  may  be  taken  with  a  good 
prospect  of  success;  when  from  o\^r-suckling  and  debility, 
the  conditions  under  which  the  inflammatory  action  starts  are 
most  unfavorable,  since  the  subjects  of  the  trouble,  and  the 
glands  themselv^es,  from  over-nursing  and  exhaustion,  show 
little  resistance  to  inflammatory  changes,  and  time  is  wanted 
for  the  remedies  to  take  effect.  Under  such  circumstances 
suppuration  i§  almost  sure  to  ensue. 

Treatment  of  Abscess  of  the  Breast, — When  suppuration 
has  taken  place  in  a  breast,  as  elsewhere,  the  soundest  surgi- 
cal treatment  is  to  evacuate  the  pent-up  pus  as  soon  as  possi- 
ble; by  so  doing  the  extension  of  the  trouble  is  prevented, 
much  pain  is  saved,  and  the  course  of  the  affection  is  curtailed. 
The  only  exception  to  this  rule  is  where  the  suppuration  is 
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subcutaneous  and  very  limited^  and  where  the  surgeon  cannot 
determine  the  right  point  for  puncture.  » 

To  leave  a  large  subcutaneous  abscess  to  break,  is  to  allow 
large  portions  of  skin  to  become  underminded  and  conse- 
quently to  die.  To  let  a  true  intraglandular  abscess  take  its 
course  and  find  its  way  to  the  surface,  is  to  waste  time,  cause 
much  needless  pain  to  the  patient,  and  postpone  recovery, 
and  the  same  may  be  said  of  the  submammary  abscess,  for  in 
it,  if  the  abscess  is  left  alone,  there  must  of  necessity  be  bur- 
rowing of  matter  in  all  directions,  and  as  a  result  the  forma- 
tion of  sinuses,  and  much  unnecessary  damage  to  the  breast 
and  parts  around.  When  the  abscess  is  opened,  the  incision 
into  it  should  be  free,  and  it  should  without  exception  be  made 
in  a  line  radiating  from  the  nipple.  By  following  this  line  the 
risks  of  interfering  with  the  ducts  of  the  gland,  and  of  thus 
adding  to  the  chances  of  the  gland  becoming  useless,  are 
greatly  diminished,  and  a  reasonable  hope  may  be  entertained, 
even  in  the  worst  cases,  that  the  gland  may  subsequently  be 
able  to  t^sume  its  functions. 

When  the  abscess  has  been  opened,  and  it  is  to  be  assumed 
freely,  so  that  its  contents  may  readily  escape,  the  abscess 
cavity  should  be  irrigated  with  some  antiseptic  lotion,  such 
as  that  of  iodine,  and  the  walls  of  the  abscess  allowed  to  col< 
lapse;  pressure  should  then  be  applied  by  means  of  strapping 
to  keep  the  walls  of  the  abscess  in  apposition,  and  the  breast 
supported;  the  line  of  incision  should  be  kept  uncovered,  and 
carefully  guarded  by  some  antiseptic  dressing,  to  prevent  de- 
composition, such  as  strips  of  iodoform  gauze  dipped  in  a  mix- 
ture of  terebene  one  part,  olive  oil  three  parts;  or  carbolic  oil 
one  in  eighty;  and  a  small  sheet  of  Qamgee  tissue,  or  a  wad  of 
absorbent  cotton  should  be  fixed  over  all  to  absorb  the  dis- 
charge. In  some  cases,  when  the  pus  drains  from  a  deep  cav- 
ity, a  drainage  tube  may  be  enxployed.  The  incision  into  the 
abscess  should  always  be  so  arranged  as  to  assist  the  drainage 
of  the  abscess,  and  the  cavity  of  the  abscess  should  be  washed 
daily  w^ith  iodine  water,  or  some  other  antiseptic  solution, 
either  of  carbolic  acid,  1  in  80,  or  boracic-acid  lotion,  ten  grains 
to  the  ounce. 

In  a  submammary  abscess  an  incision  should  be  made  as 
soon  as  a  diagnosis  of  abscess  has  been  formed.  ThQ  opening 
should  also  if  posssible  be  made  at  the  lower  or  outer  border 
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of  the  breast,  and  a  drainage  tube  introduced  after  the  cavity 
has  been  well  irrigated.  The  breast  should  likewise  be  steadily 
fixed,  by  strapping  and  bandage,  to  the  thorax,  so  that  its 
movements  may  be  prevented  and  the  walls  of  the  abscesss 
kept  firmly  together.  In  some  cases  of  submammary  abscess, 
or  of  sinuses  following  abscess,  it  is  necessary,  so  as  to  get  a 
good  result,  to  prevent  the  movement  of  the  pectoral  muscle 
by  binding  the  arm  to  the  side.  In  a  case  already  quoted  the 
benefit  of  this  treatment  was  well  exemplified,  but  in  the 
following  it  was  more  striking. 

Case  I. — Sinuses  about  breasts  following  deep-iiieated  sup- 
puration three  and  a  half  years  previously,  in  a  young  single 
woman : 

Miss  M.  U.,  aged  23,  consulted  me  in  1875  for  sinuses  which 
riddled  both  breasts,  and  likewise  the  submammary  tissues. 
They  had  existed  on  the  right  side  for  three  and  a  half  years, 
and  on  the  left  for  three  years.  The^'^  had  followed  acute  in- 
flammation which  had  come  on  without  any  known  cause. 
Every  kind  of  treatment  had  been  employed  without  success. 
I  simply  strapped  up  the  breasts,  leaving  the  orifices  of  the 
sinuses  open,  dressed  the  wounds  with  terebene  oil,  and  bound 
the  arms  to  the  sides  to  prevent  movement  of  the  pectoral 
muscles.    In  one  month  the  patient  was  well. 

Tonics  arQ  almost  always  required  in  all  these  cases,  and 
of  these  quinine  is  the  best.  Iron  when  it  can  be  borne  is  also 
of  value.  Good  food,  with  stimulants  carefully  administered, 
and  good  air  are  likewise  essential.  When  the  abscess  is 
quite  local,  and  the  general  condition  of  the  patient  good, 
nursing  may  be  continued  so  as  to  keep  the  breast  free  from 
fulness,  although  it  is  not  to  be  recommended;  but  when  the 
suppuration  involves  more  than  a  lobe,  it  must  be  forbidden 
as  much  for  the  infantas  as  for  the  mother's  sake. 

When  sinuses  are  left  after  suppuration,  they  may  gener- 
ally be  healed  by  the  careful  application  of  well-applied  pres- 
sure by  means  of  strapping  to  insure  immobility  of  the  parts 
about  them ;  when  they  are  of  some  standing,  the  injection  of 
a  lotion  of  chloride  of  zinc  of  from  5  to  10  grains  to  the  ounce  is 
most  beneficial ;  when  they  are  superficial  they  should  be  laid 
open,  and  treated  as  open  wounds. 
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When  milk  fistulae  arc  present,  that  is,  when  the  sinuses 
following  an  abscess  discharge  milk,  the  same  kind  of  treat- 
ment is  to  be  adopted  as  has  been  just  described  for  sinuses ; 
their  cure  is,  however,  alwa^^s  troublesome;  indeed,  it  is  not 
to  be  looked  for  until  the  breast  has  ceased  to  be  a  secreting* 
organ.  When  the  milk  has  "  dried  up,"  the  fistulae  will  proba- 
bly heal  up  with  it,  but  not  before. 

The  induration  which  is  left  after  inflammation  of  the 
breast  will  slowly  subside  as  the  health  of  the  patient  im- 
proves, and  even  after  the  most  extensive  suppuration  there 
is  a  reasonable  hope  that  the  breast  may  so  recover  its  nor- 
mal condition  as  to  allow  of  suckling  in  a  later  pregnancy. 
Should  there  be  any  malformation,  retraction,  or  disease  of 
the  nipple,  this  result  is  not,  however,  to  be  looked  for,  but 
under  other  circumstances  it  may  be  anticipated. 

To  guard  against  congestion  and  inflammation  of  the 
breasts  of  pregnant  women,  who  from  local  or  general  bodily 
condition  cannofc  or  ought  not  to  nurse,  pressure  is  bj^  far  the 
most  reliable  means.  This  may  be  applied  directly  after  labor 
in  the  form  of  a  chest  bandage,  or  by  means  of  strapping, 
well  adjusted;  the  pressure  mechanically  preventing  the  flow 
of  blood  into  the  breast,  which  of  necessity  precedes  secretion. 

When  the  stage  for  pressure  has  passed,  and  that  of  ten- 
derness and  congestion  reached,  the  local  use  of  belladonna, 
diluted  with  equal  parts  of  vaseline  or  glycerin,  is  of  great 
value.  Saline  purgatives  administered  with  discretion  help 
toward  the  desired  end. 


CHAPTER  Y. 

CHRONIC  ABSCESS  OP  THE  BREAST. 

In  a  clinical  exposition  of  diseases  of  the  breast^  it  is  clear 
that  chronic  abscess  of  the  gland  should  be  considered  apart 
from  the  more  acute  forms  of  inflammation ;  since  examples 
of  this  affection  differ  much  from  the  more  acute  troubles  in 
their  clinical  history  and  symptoms,  and  are  frequently  mis- 
taken for  new  growths,  such  as  cancer.  They  are  met  with 
in  women  at  all  periods  of  life,  and  attack  the  single  as  fre- 
quently as  the  married,  and  the  sterile  as  often  as  the  prolific. 
They  follow  at  times  some  blow  or  injury,  and  are  occasionally 
associated  with  lactation.  More  frequently,  however,  they 
form  without  any  known  exciting  cause,  and  are  very  insidious. 

The  symptoms  are  much  those  of  chronic  lobular  inflam- 
mation, although,  if  possible,  less  well  marked.  They  are 
chiefly  those  which  are  attached  to  a  local  swelling,  slowly 
and  insidiously  increasing  with  little  or  no  marked  pain.  The 
swelling  from  the  first  seems  to  be  part  of  the  breast,  and  to 
involve  it  as  an  infiltration.  In  the  early  stage  no  other 
symptoms  exist.  Later  on,  there  ma3''  or  may  not  be  oedema 
and  external  signs  of  inflammation;  but  these  points  will  best 
be  illustrated  by  cases. 

Case  I. — Chronic  abscess  in  the  centre  of  the  breast  of  a 
married  childless  woman  following  a  blow ;  nipple  retracted : — 

Sai'ah  M.,  aged  25,  a  married  childless  woman,  applied  to 
me  on  December  31st,  1863,  for  a  swelling  which  occupied  the 
centre  of  her  left  breast.  It  had  been  slowl^'^  coming,  and  had 
appeared  soon  after  a  blow,  which  she  had  sustained  eight 
months  previously.  There  had  been  little  or  no  pain  attend- 
ing its  formation.  When  seen  the  breast  was  universally  en- 
larged, and  formed  a  flattened  globular  swelling,  in  the  centre 
of  which  was  a  retracted  nipple.  The  nipple  before  the  swell- 
ing appeared  had  been  quite  natural.    The  tumor  was  very 
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hard  and  slightly  tender  on  manipulation.  No  sense  of  fluc- 
tuation could  be  detected  in  it.  A  needle  was  introduced  into 
the  swelling  for  diagnostic  purposes,  and  when  pus  exuded,  a 
free  incision  was  made  into  the  gland,  and  several  ounces  of 
greenish  pus  evacuated.    A  speedy  cure  ensued. 

Case  IL — Chronic  abscess  in  the  breast  of  a  single  woman, 
with  retracted  nipple,  simulating  cancer: 

Ellen  A.,  aged  56,  single,  applied  to  me  in  1865  for  a  swell- 
ing which  involved  the  whole  of  the  left  breast,  associated 
with  a  very  retracted  nipple.  The  breast  was  verj''  hard,  and 
the  trouble  had  been  coming  for  seven  months.  The  axillary 
glands  were  normal.  The  case  looked  Uke  one  of  cancer.  In 
two  weeks,  however,  some  signs  of  fluctuation  were  felt,  and 
on  the  introduction  of  a  needle  for  diagnostic  purposes,  pus 
escaped.  The  abscess  was,  therefore,  opened,  and  a  cure  en- 
sued.   The  retraction  of  the  nipple  had  been  congenital. 

Case  IIL — Chronic  abscess  in  the  left  breast  of  a  single 
woman: 

Jane  E.,  aged  32,  a  single  woman,  came  to  me  in  1865,  with 
a  large  abscess,  the  size  of  a  cocoanut,  in  her  left  breast.  It 
had  been  coming  for  five  months  without  any  known  cause, 
and  with  hardly  any  other  local  symptom  than  swelling.  I 
tapped  it,  and  drew  off  sixteen  ounces  of  pus.  I  then  incised 
and  drained  it,  when  a  rapid  recovery  ensued. 

Case  IV. — Chronic  abscess  in  the  centre  of  the  breast, 
with  retracted  nipple,  following  pregnancy : 

Mary  R.,  aged  41,  a  married  woman,  the  mother  of  nine 
children,  all  of  which  she  suckled  except  the  last,  came  under 
my  care  on  August  25th,  1864,  with  a  large  central  indurated 
swelhng,  occupying  the  right  breast,  and  a  very  retracted  and 
depressed  nipple.  The  swelling  had  been  gradually  coming 
for  nine  months  during  her  pregnancy,  and  during  this  time 
the  nipple  retracted.  She  was  confined  at  the  natural  term, 
and  did  well.  She  did  not  wean  the  child.  When  seen  the 
skin  over  the  swelling  was  adherent  to  the  gland,  a  week  later 
it  was  somewhat  redder  than  normal,  and,  in  two  weeks  some 
evidence  of  pointing  was  discovered  near  the  nipple.  An  in- 
cision was  consequently  made  deeply  into  the  gland,  evacu- 
ating pus,  and  a  rapid  recovery  followed. 

Case  V. — Chronic  abscess  in  the  breast,  unassociated  with 
lactation,  discharging  through  the  nipple: 
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Harriet  B.,  ag^  40,  the  mother  of  four  children,  the  young- 
est being  eleven  years  old,  came  to  me  in  June,  1865,  with  an 
abscess  in  the  centre  of  her  right  breast,  which  had  appeared 
without  any  known  cause  about  ten  months  previously,  and 
had  discharged  from  the  nipple  three  weeks.  The  breast  was 
large  and  tender,  and  pus  flowed  freely  from  the  nipple. 
Tonics  were  given,  and  pressure  was  applied  to  the  breast  by 
strapping.  In  one  month  all  discharge  ceased,  and  some 
thickening  of  the  breast  alone  remained,  which  eventually 
subsided. 

Cask  VL — Chronic  abscess  in  the  breast  of  a  married 
woman,  aged  64,  without  known  cause: 

Hannah  K.,  aged  64,  a  married  childless  woman,  consulted 
me  on  October  14th,  1859,  for  an  abscess  in  her  right  breast, 
which  had  been  discharging  from  the  nipple,  and  also  from  an 
oriflce  below  the  areola  for  two  weeks.  A  swelling  had  existed 
in  the  breast  for  about  three  months  previously.  It  began  as 
a  swelling  that  was  not  very  painful,  which  slowly  increased, 
and  then  discharged.  It  was  cured  by  a  free  incision  and 
drainage,  aided  by  tonics.  The  case  was  thought  to  have 
been  one  of  cancer,  and  on  that  account  was  sent  to  me. 

Case  VII. — Chronic  abscess  of  the  breast,  of  four  months' 
standing,  in  a  single  woman,  mistaken  for  cancer;  excision  of 
gland;  recover^': 

A.  S.,  aged  50,  a  single  woman,  came  into  Guy's  Hospital 
with  a  central  tumor  of  the  right  breast,  which  had  been  com- 
ing painlessly  for  four  months,  and  was  associated  with  a  re- 
tracted nipple.  The  skin  over  the  breast  was  healthy,  and 
the  lymphatic  glands  were  not  enlarged.  The  surgeon  under 
whom  the  case  was  admitted  took  it  to  be  one  of  cancer,  and 
consequently  removed  the  breast.  Its  true  nature  was  then 
discovered. 

Case  VIII. — Abscess  in  the  breast  with  retraction  of  the 
nipple,  puckering  of  the  skin,  and  swelling,  in  a  single  woman; 
simulating  cancer: 

Lconore  W.,  aged  39,  a  single  woman,  came  under  my  care 
on  November  22d,  18G6,  with  a  swelling  the  size  of  a  large  wal- 
nut in  the  upper  part  of  the  left  breast,  which  had  been  com- 
ing for  months,  with  a  nipple  which  was  completely  retracted, 
and  with  the  skin  over  the  tumor  puckered  and  fixed  to  the 
parts  beneath.    The  swelling  was  hard,  and  situated  in  the 
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gland  itself.  These  symptoms  suggested  a  carcinoma.  On 
going  into  the  history  of  the  case^  it  was  elicited  that  the  nip- 
ple had  been  retracted  from  birth,  and  that  the  puckering  and 
adhesion  of  the  skin  were  due  to  the  cicatrix  of  an  old  abscess 
which  she  had  had  twelve  years  previously.  In  the  course  of 
a  few  weeks  the  tumor  softened,  and  its  true  inflammatory 
nature  was  revealed.    It  was  opened,  irrigated,  and  cured. 

Case  IX. — Chronic  abscess  in  the  breast  of  a  pregnant 
woman  with  retracted  nipple,  and  enlarged  axillary  gland; 
recovery : 

Mrs.  R,  aged  37,  a  married  woman,  with  one  child  three 
years  of  age,  came  under  my  care,  in  May,  1867,  with  a  swell- 
ing which  occupied  the  centre  of  her  left  breast,  of  six  weeks' 
standing,  and  which  had  come  on  without  any  known  cause. 
The  nipple  for  three  weeks  had  been  retracting,  and  when 
seen  the  axillary  glands  were  enlarged.  The  skin  over  the 
breast  was  healthy,  and  manipulation  gave  rise  to  some  pain ; 
no  fluctuation  could  be  felt  in  the  swelling.  The  diagnosis  of 
the  case  was  obscure.  A  month  later  it  came  out  that  the 
woman  was  pregnant  about  three  months.  The  tumor  then 
enlarged,  and  was  indistinctly  fluctuating;  an  exploratory 
puncture  was  consequently  made  into  the  swelling,  and,  as 
pus  escaped,  this  was  followed  up  by  a  free  incision;  a  good 
recovery  ensued. 

Case  X. — Chronic  abscess  involving  the  whole  breast,  with 
retracted  nipple;  incision;  recovery: 

Eliza  W.,  aged  34,  came  under  my  care  on  June  6th,  1867, 
with  a  general  infiltration  and  enlargement  of  her  right  breast, 
of  nine  months'  duration.  The  nipple  was  completely  retracted, 
and  the  skin  over  the  breast  seemed  to  be  fixed  to  the  gland 
beneath;  to  the  eye  the  skin  looked  natural.  The  tumor  in- 
distinctly fluctuated.  The  swelling  was  said  to  have  followed 
a  blow.  This  woman  had  been  confined  in  October,  1865,  and 
was  suckling  in  September,  1866,  when  she  received  the  blow. 
Tonics  were  given.  Later  on,  fluctuation  having  become  dis- 
tinct, an  mcision  was  made  into  the  centre  of  the  gland,  and 
pus  evacuated,  after  which  recovery  took  place. 

Case  XL — Abscess  in  an  inactive  breast,  with  retracted 
nipple ;  simulating  cancer;  cured : 

Ellen  D.,  aged  39,  a  married  woman,  the  mother  of  three 
children,  the  youngest  being  eight  years  of  age,  came  under 
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my  care  on  April  1st,  1867,  with  a  swelling  in  the  axillary  lobe 
of  her  left  breast,  and  a  retracted  nipple;  the  base  of  the  nip- 
ple being  drawn  toward  the  axilla.  The  swelling  had  been 
gradually  coming  for  three  or  four  months  without  any  known 
cause,  and  was  the  seat  of  a  sharp  pain.  It  was  vaguely  glob- 
ular and  doubtfully  elastic.  The  axillary  glands  were  sound. 
Its  true  nature  was  uncertain,  and  for  diagnostic  purposes  an 
incision  was  suggested,  but  consent  for  this  was  not  obtained. 
In  two  weeks  the  skin  had  become  glued  to  the  parts  beneath, 
and  some  slight  redness  appeared;  an  incision  was  conse- 
quently made  into  the  breast,  and  some  ounces  of  pus  evacu- 
ated.   In  three  weeks  the  patient  was  well. 

Case  XIL — Chronic  enlargement  of  the  breast  with  re- 
tracted nipple,  simulating  cancer,  chronic  abscess  (?),  excision; 
cure: 

Mrs.  W.,  aged  64,  consulted  me  in  November,  1875,  for 
some  enlargement  of  her  right  breast,  which  had  been  coming 
on  for  about  four  months.  The  nipple  was  retracted,  but  this 
condition  was  said  to  have  been  congenitaL  There  had  been 
but  little  pain  in  the  breast  during  its  enlargement.  When  I 
saw  her  the  breast  was  generally  enlarged  and  indurated. 
The  nipple  was  completely  retracted.  The  skin  over  the 
breast  was  natural,  and  there  were  no  enlarged  axillary 
glands.  I  regarded  the  case  as  one  of  carcinoma,  and  advised 
excision.  The  operation  was  performed,  and  a  rapid  recoverj^ 
ensued.  The  patient,  now  nearly  twelve  yeara  after  the  op- 
eration, is  quite  well.  On  making  a  section  of  the  gland 
through  the  nipple  after  its  removal,  a  quantity  of  yellow 
purulent  fluid  escaped  and  scattered  itself  over  everything. 
It  had  been  ejected  from  a  c^^stic  cavit^^  which  occupied  the 
centre  of  the  gland,  and  the  walls  of  the  cavity  looked  as  if 
they  had  broken  down.  With  the  naked  eye  examination  I 
was  in  doubt  as  to  the  cavity  being  caused  by  a  softened  can- 
cerous tumor,  or  to  an  abscess.  Dr.  Goodhart  consequently 
examined  the  growth,  and  reported  as  follows: 

"  I  have  examined  the  breast  tumor  you  sent  to  me.  With- 
out venturing  to  be  too  positive,  I  think  it  is  only  inflamma- 
tory; at  any  rate,  all  the  appearances  met  with  are  explicable 
on  that  hypothesis.  The  breast  tissue  is  still  quite  distinct 
and  healthy  looking,  but  in  places  a  large  number  of  granula- 
tion-like cells  are  found  crowded  into  the  fibrous  tissue,  nor- 
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mal  to  the  part.  There  is  no  variety  of  shape,  and  no  excess 
or  easy  displacement  (milky  juice)  of  cellular  elements.  Out- 
side the  breast  tissue  proper  the  fat  is  undergoing  definite 
change,  not  that  of  infiltration,  but  of  absorption  of  oil,  and 
crystallization  of  margarine,  etc.,  leaving  behind  cells  which 
at  first  look  suspicious  from  their  size,  but  which,  I  believe, 
are  nothing  more  than  fat  cells  gone  into  training,  and  hav- 
ing disposed  of  their  superfiuous  oil. 

"  The  naked  eye  appearances  are  quite  those  of  a  chronic 
inflammatory  tumor;  healthy  breast  swollen  out,  in  fact,  not 
infiltrated. 

*'  I  shall  be  glad  to  know  any  result  that  may  hereafter 
declare  itself,  and  in  the  mean  time  shall  believe  that  it  will 
not  recur.'' 

Case  XIII. — Tumor  in  the  breast  of  a  married  prolific 
woman,  twelve  years  supposed  to  have  been  a  cancer,  which 
suppurated  and  was  cured : 

In  March,  1860,  a  married  woman,  aged  40,  the  mother  of 
six  children,  whom  she  had  suckled,  the  youngest  being  eight 
months,  was  admitted  into  Guy's  Hospital  under  the  care  of 
the  late  Mr.  Hilton,  with  a  tumor  the  size  of  an  egg  in  her 
right  breast,  which  had  been  steadily  growing  for  twelve 
years.  It  was  clearly  in  the  gland,  irregularly  nodular  and 
hard.  The  skin  over  it  was  glued  to  the  tumor  beneath.  The 
nipple  was  natural,  axillary  glands  free.  The  tumor  first  ap- 
peared twelve  years  before,  when  the  woman  was  twenty- 
eight,  and  had  increased  after  each  confinement  and  period  of 
lactation.  It  was  supposed  to  have  been  carcinoma.  While 
under  observation,  however,  it  infiamed,  and  discharged 
healthy  pus.  A  free  incision  was  subsequently  made  into  it, 
and  a  rapid  recovery  followed.  This  tumor  could  hardly  have 
been  an  infiammatory  one  from  the  first.  It  might  have  been 
at  the  beginning  a  galactocele  or  cyst  which  subsequently 
suppurated.  When  the  notes  of  the  case  were  taken  by  me 
in  1860,  no  reasonable  explanation  of  the  case  could  be  found. 

These  cases,  which  are  well  worth  studying,  and  on  that 
account  have  been  reported,  are  enough  to  indicate  the  differ- 
ent courses  a  chronic  abscess  may  take;  the  different  symp- 
toms to  which  it  may  give  rise;  the  diflftculties  that  may  be 
experienced  in  forming  a  true  diagnosis;  and  lastly,  the  errors 
of  treatment  that  may  be  made. 
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tW.t^  M"^  oiiougli  to  teach  the  surgeon  the  necessity  of 
•4i4Uv*M  tHiih  111  forming:  an  opinion,  and  in  dealing  with  the 
« .4^  %^  \\s>K\  tlu«  dlaKnoHis  is  not  sure.  They  indicate  the  pro- 
lyl ii^>  i»r  ituikttiK  Sin  exploratory-  puncture  or  incision  into  any 
Luiuui  vsltuiitn'or  there  may  be  the  slightest  doubt  as  to  its 
li^vLuiVi  (^  U«MM4iii  which  the  consideration  of  tumors  themselves 
wiW  \\v\\\  ttt  i*tiforce. 

l^flututnation  and  Suppuration  of  the  Male  Breast. — 
'llip  uiiitit  hniant  may  inflame  and  suppurate  in  the  same  way 
4;^  Ihu  broiiMt  haH  been  described  as  doing  in  the  female,  al- 
Uiuu^yiii  oxaifipl<*H  are  not  common.  Injury'  may,  in  some 
i'4i^i^j  bii  \^\i^  (!auKe,  but  in  others  no  definite  history  of  such 
(.au  lui  (ibtaitied.  Indeed,  in  the  male  as  in  the  female,  inflam- 
uialuiii  may  apparently  originate  apart  from  anything  of  that 
ualiii'it.  I  find,  however,  from  my  notes  of  twelve  cases,  that 
Ihit  alfin'tion  in  eight  was  attributed  to  local  pressure  or  in- 
jury. At  puberty  a  boy's  breast  may  fill  up,  and  become  as 
ti:udiu'  and  irritable  as  a  girl's;  and  then,  either  by  treatment 
ui'  vviMiout,  get  well,  and  no  longer  be  a  source  of  trouble. 
IhiriuK  young  adult  life  the  same  affection  may  occur. 

In  ntht^r  cases  the  inflammation  may  follow  the  congestive 
bliif^M,  whiith  probably  best  expresses  the  condition  of  the 
hrtiiibl-  ralliul  irritable,  and  this  inflammation  may  end  in  sup- 
imratinn.     I  liave  seen  several  examples  of  this. 

All  these  cases  are  to  be  diagnosed  and  treated  in  the 
bannt  way  as  when  they  occur  in  women. 

Tim  following  brief  notes  of  some  of  the  cases  which  have 
pab»)(Ml  under  my  care  will  probably  best  illustrate  the  whole 
fciiilijiMt.     Many  I  reported  in  1868.^ 


(Uhk  I.-   Irritable  breasts  in  a  boy: — 

Tiniotliy  W.,  aged  15,  a  compositor,  came  under  my  care 
\\\  Irtil.'),  with  swollen,  congested,  tender,  and  painful  breasts, 
iiotli  glands  were  alike,  and  the  symptoms  had  been  coming 
t»n  lor  nionl  bs.  The  boy\s  health  was  good,  and  no  history  of 
nijur.v  could  be  obtain(»d.  Fomentations  locally'' were  ordered, 
and  Ionics  pn»scribed.     In  one  month  the  boy  was  well. 

i  'ahk  II.  -Cbronic  inflammation  of  both  breasts  in  a  man; 
retracted  nipple: 

t  li'orge  W..  ag(Ml  :U,  came  to  me  on  January  19th,  1866,  with 
an  biMannnat.ory  induration  of  both  breasts,  enlargement  of 
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the  glands  in  the  left  axilla^  and  retraction  of  the  left  nipple. 
The  affection  had  been  coming  on  for  six  weeks  without  any 
assignable  cause.  Under  the  use  of  the  extract  of  belladonna 
applied  locally,  and  tonics,  the  pain  became  less,  and  in  six 
weeks  the  left  breast  returned  to  its  natural  size.  The  right 
breast  was  more  obstinate,  but  ultimately  recovered  with  a 
retracted  nipple. 

Case  IIL — Abscess  of  the  breast  after  injury: 
W.  H.,  a  lighterman,  aged  31,  came  under  my  care  on  June 
23d,  1862,  for  some  affection  of  both  breasts.  It  had  been  com- 
ing on  for  one  week,  and  when  seen,  both  glands  were  enlarged, 
tender,  and  painful.  He  believes  he  struck  his  left  breast  with 
an  oar  three  days  previously.  Fluctuation  was  detected  in 
the  left  gland,  and  consequently  an  exploratory  puncture  was 
made  from  which  pus  escaped.  The  wound  was  then  enlarged, 
and  the  abscess  cavit}^  irrigated  and  drained.  Tonics  were 
given,  and  in  two  weeks  the  man  was  well. 

Case  IV. — ^Large  abscess  in  male  breast;  recovery: 
Joseph  K.,  aged  21,  a  healthy  smith,  came  under  my  care 
on  January  3d,  1858,  with  an  abscess  in  the  right  breast,  the 
size  of  a  large  orange.  It  had  been  coming  for  two  weeks, 
and  had  given  rise  to  much  pain.  No  assignable  cause  was 
given  for  its  origin.  Fluctuation  was  readily  detected  in  the 
tumor,  which  was  deeply  placed  in  the  gland.  The  skin  over 
the  gland  was  healthy.  A  free  incision  was  made  into  the 
abscess  at  its  lower  and  outer  surface,  and  several  ounces  of 
pus  evacuated.    In  three  weeks,  with  tonics,  he  was  well. 


CHAPTER  VI. 

HOW  TO  EXAMINE  A  BREAST— FUNCTIONAL    DISORDERS 

OP  THE  BREAST. 

Tlie  Examination  of  a  Breast — In  examining:  a  breast 
with  diagfnostic  intentions,  the  whole  gland  should  be  well  in 
view,  and  the  patient  should  be  either  lying  down  (the  most 
desirable  position)  or  reclining  well  back  in  an  easy  chair. 
The  hand,  made  warm,  if  necessary,  by  dipping  it  into  warm 
water,  should  then  be  placed  flat,  with  its  palmar  surface  upon 
the  breast,  and  the  gland  manipulated  gently  with  Angers  and 
thumb  in  every  part.  By  these  means,  if  an  isolated  tumor 
be  present,  or  any  local  infiltration  of  the  breast  or  of  one  of 
its  lobes  exists,  its  presence  will  be  detected;  for  a  tumor 
growing  in  the  breast,  or  infiltrating  it,  would  at  once  mani- 
fest its  presence  to  the  touch  as  a  decided  projection  forward. 
The  surgeon  should  not  grasp  the  breast  between  his  finger 
and  thumb,  or  raise  it  by  his  grasp  from  the  pectoral  muscle, 
until  the  former  examination  of  the  gland  has  been  completed; 
for  in  such  an  affection  as  the  irritable  mamma,  the  gland  by 
such  a  method  of  examination  would  feel  like  either  a  round 
or  fiat  tumor  beneath  the  skin,  under  which  circumstances 
the  idea  of  tumor  would  be  excited  in  the  surgeon's  mind, 
whereas  when  the  whole  gland  is  pressed  flatly  against  the 
chest,  with  the  palmar  surface  of  the  surgeon^s  fingers,  no 
such  apparent  tumor  or  hard  infiltrating  mass  will  be  percepti- 
ble. Under  these  local  circumstances,  and  with  the  other 
general  symptoms  to  which  attention  will  be  drawn,  the  diag- 
nosis of  this  affection  can  usually  be  correctly  made. 

Irritable  Mamma  and  Chronic  Thickening  of  the 
Breast. — By  an  irritable  breast  is  meant  a  gland  which  is 
hypersensitive,  the  skin  as  a  rule  sharing  this  increased  sensi- 
bility. The  breast,  at  the  time  when  the  pain  is  present,  is 
also  usually  full;  that  is,  when  compared  with  the  imaffected 
gland,  it  is  larger,  firmer  to  the  touch,  and  the  skin  covering 
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it  is  more  vascular,  as  indicated  either  by  redness  from  en- 
gx)rg^  capillaries,  or  by  filled  veins.  The  pain  varies  in  differ-^ 
ent  cases,  and  at  different  times  in  the  same  case.  It  may  be 
so  severe  as  to  make  the  patient  dread  the  slightest  touch, 
even  of  her  dress;  and  the  examination  of  the  breast  by  the 
surgeon  may  induce  Either  a  general  suffusion  of  the  patient's 
face  and  neck,  or  give  a  shock  to  her  circulatory  system,  so  as 
to  bring  about  almost  a  state  of  fainting,  as  indicated  by  sud- 
den pallor,  nausea,  and  a  feeble  pulse.  The  pain  is  not  always 
only  local,  it  spreads  in  some  cases  up  the  neck,  round  the  side, 
or  down  the  back  or  arm. 

Pressure  upon  the  middle  or  anterior  branches  of  the  inter- 
costal nerves,  as  they  pass  through  the  intercostal  muscles  to 
supply  the  gland,  excites  severe  distress,  and  it  may  be  noticed 
that  now  one,  now  another,  branch  will  be  involved.  The  seat 
of  pain  in  the  breast  itself  always  corresponds  to  the  branch 
of  nerve  affected.  The  pain  is  usualh'  paroxysmal,  and  it  may 
at  one  time  affect  a  single  breast,  and  at  another  both;  or  it 
may  leave  one  and  attack  the  other,  and  these  alternations 
may  even  occur  in  the  course  of  a  day. 

This  hyperaesthesia  is  more  common  in  its  extreme  form  in 
young  girls  and  single  women  under  twenty-five  years  of  age, 
than  in  others  of  a  maturer  age;  while  the  thickening  of  the 
gland,  and  minor  degrees  of  increased  sensibility  occur  more 
frequently  in  single  middle-aged,  or  married  sterile  women 
from  twenty-five  to  forty-five  years  of  age.  In  every  case  of 
either  young  or  middle-aged  subjects,  some  derangement  of 
the  functions  of  the  generative  organs  will  be  discovered  on 
investigation,  and  the  catamenia  will  be  either  profuse,  pain- 
ful, irregular,  or  absent.  There  will  probably  be  some  leucor- 
rhoeal  discharge  between  the  periods.  With  this  disordered 
condition  of  the  generative  organs,  the  other  functions  of  the 
body  will  be  generally  out  of  order,  and  the  nervous  s^'^stem 
will  be  excitable  from  pain  and  want  of  rest.  This  local  affec- 
tion is  never  associated  with  any  of  the  usual  external  indica- 
tions of  what  is  called  inflammation.  The  skin,  if  more  full  of 
blood,  is  never  red  as  in  a  local  inflammation ;  and  the  tem- 
peniture  of  the  breast  or  body  is  not  elevated.  No  tumor, 
moreover,  is  ever  felt  in  the  affected  breast  when  the  hand  is 
placed  flat  upon  it.    The  diagnosis  of  this  trouble  should  con- 

sc»quently  in  young  women  never  be  difficult.    In  women  be- 
10—6 
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tween  thirty  and  forty-five  years  of  age,  where  the  nerve 
element  is  less  and  the  changes  in  the  breast  more  marked, 
difficulties  of  diagnosis  may  be  experienced.  Indeed,  a  surgeon 
in  even  moderate  practice  is  not  likely  to  pass  many  weeks 
without  being  consulted  by  a  patient  w^ho  has  this  affection, 
who  thinks,  or  has  been  led  to  think,  that  she  is  the  victim  of 
some  cancerous  or  other  growth. 

Treatment. — This  affection  requires  general  as  well  as  local 
treatment,  since  in  the  majority  of  cases  it  is  secondary  to 
general  causes.  What  irregularities  connected  with  the  cata- 
menia  exist  should  consequently  be  attended  to,  and  should 
there  be  any  suspicion  of  indulgence  in  depraved  habits,  means 
must  be  adopted  to  correct  them.  General  means  to  improve 
the  bodily  health  of  the  patient  are  alwa^'^s  called  for,  and 
mild  aperients,  to  keep  the  bowels  open ;  tonics  are,  as  a  rule, 
useful,  quinine  or  bark  and  iron  being  the  best;  where  pain  is 
a  real  source  of  trouble,  sedatives  may  be  combined  with  the 
tonic.  Plenty  of  good  air  and  gentle  exercise  should  be  pre- 
scribed. 

The  local  treatment  resolves  itself  into  protecting  the 
breast  from  manipulation  and  injury,  by  covering  it  up  with 
a  belladonna  plaster,  or  belladonna  as  an  ointment  fixed  on 
with  strapping,  so  as  to  support  the  breast.  When  pressure 
such  as  this  cannot  be  tolerated,  the  local  application  of  bella- 
donna ointment  and  cotton  wool  should  be  tried.  In  excep- 
tional cases  the  warm  lead  and  opium  lotion  gives  relief;  or 
when  an  attack  of  pain  occurs,  the  application  of  a  piece  of 
spongio-piliue,  upon  which  a  solution  of  opium  has  been  poured, 
is  likely  to  give  ^reat  relief. 

Functional  Disorders  of  the  Mamma, — The  function  of 
the  breast  is  to  supply  milk  for  the  newly  born  infant;  and  in 
girlhood  the  gland  develops  up  to  a  certain  point  part  passu 
with  the  pelvic  genital  organs.  But  though  growth  may  con- 
tinue, it  is  probable  that  development  does  not  much  advance 
until  the  time  has  come  when  girlhood  passes  into  womanhood. 
When  this  period  of  life  has  been  attained,  the  breast  gland, 
with  the  genital  organs,  imdergoes  further,  although  still  not 
yet  complete,  development,  since  absolute  ripeness  waits  on 
pregnancy.  As  soon  as  this  event  occurs  the  breast  may  be 
truly  said  to  take  the  last  step  in  the  way  of  preparation  for 
its  perfected  functions,  so  that  it  may  be  ready  w^hen  the  full 
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period  of  pre^ancy  has  been  reached  to  do  the  work  for 
which  it  ^as  intended. 

The  development  of  the  gland,  however,  although  it  is  in  a 
sense  intermittent  as  regards  its  pace,  is  carried  out  on  the 
same  hnes  as  were  laid  down  for  its  phj'siological  progress 
even  in  the  embryo;  so  that  when  the  breast  passes  on  from 
that  of  girlhood  into  that  of  womanhood,  it  does  so  simply 
more  rapidly  than  it  did  before ;  and  when,  under  the  stimulus 
of  pregnancy,  the  process  of  development  goes  on  up  to  its 
stage  of  perfection  there  is  still  but  one  continuous  process  of 
evolution. 

"The  continuous  and  useful  production  of  milk,"  sa^'s 
Creighton  in  his  suggestive  work  on  the  breast,  "which  alone 
constitutes  the  function  from  the  physiologist's  point  of  view, 
is  not  the  essential  or  primary  activity  of  the  organ,  but  a 
mere  prolongation  of  its  evolutionary  force  at  its  highest 
point/' 

This  evolutionary  force  may  at  times  act  irregularly  and 
oddly,  and  then  there  comes  disease.  At  one  time,  even  when 
the  gland's  true  physiological  function  is  naturally  called  for, 
there  is  no  response,  and  a  more  or  less  true  want  of  milk 
secretion  (agalactia)  is  met  with.  Under  other  circumstances 
the  secretion  may  be  so  excessive,  that  it  either  flows  away 
(galactorrhoea)  or  the  breast  becomes  so  congested  w^ith  its 
own  secretion  as  to  give  rise  to  serious  trouble,  to  which  at- 
tention has  been  already  drawn.  In  rarer  cases,  the  breast 
of  a  girl,  before  womanhood,  so  far  as  the  pelvic  genital  organs 
and  general  physical  development  are  concerned,  may  actually 
secrete  milk,  as  may  the  breasts  of  unmarried  women.  In- 
deed, cases  have  been  recorded  in  which  the  breasts  of  old 
women  have  secreted  what  has  been  described  as  milk,  and 
still  rarer  ones  where  the  breasts  of  men  have  been  said  to 
have  done  the  satne. 

These  anomalous  cases  need  not  claim  much  attention  in  a 
practical  work  such  as  this.  References  to  works  where  they 
may  be  found  will  be  given  on  another  page. 

Agalactia. — When  a  want  of  secretion  exists,  the  fault 
may  be  either  in  the  gland  itself  or  due  to  some  fault  in  the  gen- 
eral economy.  When  in  the  gland  itself,  there  may  be  some 
organic  imperfection  in  its  development,  as  shown  by  small- 
ness  in  size;  some  wasting  of  the  gland  structure  after  either 
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an  attack  of  inflammation  and  suppuration^  or  some  prolonged 
antecedent  lactation;  this  latter  cause,  as  it  were,  so  ex- 
hausting the  secretory  power  of  the  gland  as  to  cause  its 
atroph3\ 

On  the  other  hand,  the  breast  may  be  a  large  one,  and 
the  subject  of  what  is  called  hypertrophy,  though  wrongly, 
and  yet  secrete  no  milk.     (See  Hypertrophy.) 

Occasionally  the  pressure  of  new  growths  in  the  gland  in- 
duces atrophy,  but  such  a  result  is  not  common;  for  breasts, 
the  seat  of  cancer,  sarcoma,  and  adenoma,  often  secrete  freely. 
When  the  cause  of  want  of  milk  secretion  is  due  to  general 
and  not  local  conditions,  it  is  from  deficiency  of  constitutional 
power,  temporary  or  permanent,  brought  about  by  either 
functional  or  organic  disease. 

Occasionally  the  administration  of  large  doses  of  iodine  or 
of  potassium  iodide  have  been  said  to  produce  wasting  and 
agalactia;  I  cannot  confirm  this  observation  from  my  own 
experience. 

At  times  the  breast  gland  may  be  healthy,  and  yet  not 
quite  prepared  for  suckling  when  delivery  has  been  accom- 
plished, some  delay  in  the  appearance  of  the  secretion  from 
some  local  or  general  reason  having  taken  place.  Under  these 
circumstances  time  may  work  wonders  when  the  functional 
activity  of  the  gland  is  stimulated  by  the  child  being  put  to 
the  nipple,  and  b^'  the  application  of  hot  fomentations  to  the 
gland. 

When  the  secretion  of  the  gland  is  evidently  scanty,  the 
child  should  be  weaned  at  once,  for  its  own  as  well  as  its 
mother's  sake. 

Oalactorrhopa,  or  the  constant  flowing  away  of  milk  secre- 
tion from  one  or  both  breasts,  either  during  suckling  or  after 
weaning,  is  a  troublesome  affection.  In  some  cases  the  flow 
is  doubtless  excessive,  in  othei's  such  a  term  is  hardly  applica- 
ble, since  the  discharge  of  a  pint  or  a  pint  and  a  half  of  milk 
a  day  may  be  the  quantity  lost,  and  such  is  probably  no  more 
than  the  normal  quantity  of  secretion  in  an  active  breast.  On 
the  other  hand,  cases  have  been  reported  in  which  the  flow 
was  enough,  as  Dr.  Matthews  Duncan  states,  to  run  through 
the  bod  and  over  it  to  the  extent  of  many  pints  a  day.'  It 
may  occur  in  healthy  rich-blooded  young  women  from  over- 
secretion,  the  unused  organ  overflowing,  as  it  were,  while  the 
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other  is  being  suckled^  the  milk  secretion  being  of  a  good 
character;  or,  it  may  occur  in  feeble  women  in  whom  the  milk 
secretion  is  over-thin,  such  patients  being  bad  nurses. 

It  may  affect  both  or  only  one  breast,  the  rule  being  that 
both  glands  are  involved.  That  galactorrhcea  should  at  times 
be  unilateral,  is  no  more  curious  than  that  after  pregnancy 
milk  secretion  should  be  unilateral.  The  cause  of  the  trouble 
is  difficult  to  fathom;  indeed,  no  satisfactory  cause  has  been 
assigned.  It  is  probably  due  to  some  deficiency  in  the  inhibi- 
tory force  of  the  nerve  supply.  That  it  has  a  close  connection 
with  the  uterine  condition  there  is  little  doubt,  since  it  as  a 
rule  soon  ceases  when  the  catamenial  fimctions  become  re- 
established. 

Treatment. — The  chief  object  of  the  surgeon  in  the  treat- 
ment of  these  cases  is  to  bring  about  the  re-establishment  of 
the  catamenia,  and  improve  the  general  health  of  the  patient. 
The  administration  of  iron  in  full  doses  is  therefore  indicated 
even  to  affect  the  uterus,  and  hot  footbaths  to  act  as  deriva- 
tives should  also  be  employed.  Arsenic,  quinine,  iron,  strych- 
nine, and  belladonna  have  all  had  their  advocates,  but  in  no 
one  of  these  drugs  can  any  great  confidence  be  placed :  still, 
all  are  good  in  individual  cases.  Saline  aperients  are  doubt- 
less valuable,  and  also  some  restriction  in  the  amount  of  Uquid 
food.  Belladonna  applied  locally,  with  the  pressure  of  a  band- 
age or  strapping,  is  undoubtedly  of  use;  and  pressure  alone 
has  its  value.  Opium  given  in  half-grain  doses  two  or  three 
times  a  day  combined  with  quinine  or  iron,  acts  occasionally 
like  a  charm.  Birkett  advises  the  use  of  iodine  with  or  with- 
out iron  as  medicine.  Iodine  has  been  advocated  for  years, 
but  I  have  failed  to  witness  its  benefits. 


CHAPTER   TIL 

SCROFULOUS  SWELLING  (INFLAMMATION)  OF  THE 

BREAST. 

I  HAVE  adopted  as  a  heading  to  this  chapter  a  term  ap- 
plied by  Sir  A.  Cooper  more  than  forty  years  ago  to  a  class 
of  breast  cases  which  be  believed  originated  "  in  a  low  form  of 
inflammation  to  which  the  term  scrofulous  may  be  applied," 
and  which  in  more  recent  times  is  believed  to  have  its  origin 
in  the  deposition  of  tubercle.  For  many  years  this  affection 
has  not  been  recognized  as  a  special  one,  and  it  has  doubtless 
been  mixed  up  with  chronic  inflammation  and  chronic  ab- 
scesse&  How  far  a  distinction  should  be  made  between  these 
affections^  time  and  experience  will  determine :  but  I  think  it 
well  to  make  the  subject  a  distinct  one  in  such  a  clinical  work 
as  the  present  professes  to  be. 

Sir  A.  Cooper  drew  attention  to  it  in  the  following  words: 
"  In  young  women/'  he  wrote/®  "  who  have  enlargement  of  the 
cervical  absorbent  gtands,  I  have  sometimes,  though  rarelj', 
seen  tumors  of  a  scrofulous  nature  form  in  their  bosoms,  con- 
fined, in  most  cases,  to  a  single  tumor  in  one  breast;  but  in 
one  case  two  existed  in  one  breast,  aSid  one  in  the  other.  They 
are  entirely  unattended  with  pain,  are  distinctly  circumscribed, 
are  very  smooth  on  their  surfaces,  and  scarcely  tender  on 
pressure.  They  are  very  indolent,  and  var^'-  with  the  state  of 
the  constitution,  diminishing  as  it  improves,  and  increasiag  as 
the  general  health  is  deteriorating.  They  produce  no  danger- 
ous effects,  and  do  not  degenerate  into  malignancy.  They  do 
not  require  an  operation;  and  indeed,  is  would  not  be  justifi- 
able to  remove  them  by  the  knife.  But  I  have  seen  them  re- 
moved, from  an  error  in  judgment  respecting  their  nature,  and 
when  cut  into,  after  their  extirpation,  they  are  found  to  be 
composed  of  a  loose  and  curdy  fibrin,  very  unequally  organ- 
ized.'' 
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Velpeau,  in  his  work  on  the  Breast  (1853),  as  translated  by 
Henry  (p.  110),  writes,  "Though  possibly  here,  as  in  every 
other  situation,  tuberculous  abscesses  of  the  breast  are,  not- 
withstanding, rare; '*  "the  breast  is  sometimes  the  seat  of 
abscesses  which  may  be  called  tuberculous,  because  of  the 
progress,  and  especially'  of  the  character  of  the  pus  which  they 
contain/*  He  then  quotes  an  example  in  a  woman,  aged  40, 
which  he  believed  to  be  tuberculous,  but  which  would  probably 
by  most  surgeons  have  passed  as  one  of  an  ordinary  chronic 
kind.  Later  on  (p.  223),  he  states  that  "tuberculous  tumors, 
without  general  tuberculosis,  may  chance  to  occur  in  the 
breast.  They  are  usually  single,  and  have  no  fixed  sign  or 
form.  Lumpy  and  irregular  in  shape,  they  may  present  them- 
selves in  the  centre  of  the  gland,  flrSt,  as  under  the  skin,  but 
more  commonly  they  become  developed  beneath  the  mamma. 
Supervening  in  consequence  of  a  blow,  or  without  evident 
cause,  they  sometimes  progress  very  slowly  and  indolently, 
and  at  others,  more  rapidly,  and  accompanied  by  sub-inflam- 
matory symptoms.  They  are  composed  of  hypertrophied, 
lardaceous,  grrayish  tissue,  of  a  sort  of  cyst,  which  is  very 
thick  in  some  points,  and  very  thin  in  others;  the  loculi  of 
which  contain  either  grayish  flocculent  pus  or  free  albuminous 
clots,  or  caseous  or  thick  tuberculous  matter,  adherent  to  or 
combined  with  the  neighboring  tissues;  sometimes,  however, 
they  are  represented  by  homogeneous  masses,  which  are  solid 
though  friable,  and  which  by  their  form  simulate  pretty  closely 
encephaloid  or  colloid  masses." 

Velpeau  then  quotes  a  couple  of  cases,  one  in  a  woman, 
aged  30,  and  another  in  a  girl,  aged  19,  in  whom  indolent, 
lumpy,  movable  tumors,  situated  in  a  lobule  of  the  gland,  ap- 
peared ;  one  was  excised,  and  found  to  be  of  the  nature  de- 
scribed; the  second  was  treated  by  incision  and  was  cured. 
In  the  former,  lung  disease  co-existed,  and  after  the  removal 
of  one  breast,  tumors  like  those  in  the  excised  gland  appeared 
in  the  other.  Velpeau  also  pointed  out  that  this  breast  affec- 
tion is  frequently  associated  with  some  deep-seated  thoracic 
disease;  under  such  circumstances,  the  breast  trouble  is  a 
consecutive  one,  and  needs  no  discussion.  When  it  appears 
as  a  local  affection,  these  tumors  are  slow  in  their  progress, 
and  rarely  attain  any  size  larger  than  a  walnut.  They  make 
their  appearance  as  often  as  not  without  any  known  cause, 
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but  occasionally  after  injury;  they  are  frequently  multiple. 
They  occur  in  delicate  lax  youn^  women  under  35,  who  suffer 
ft*om  catamenial  irre^larity,  and  are  at  times  the  seat  of 
pain  of  a  lancinating  character:  usually  this  is  very  slight, 
and  the  pain  is  intermittent. 

Dr.  Leger  writes  on  the  same  subject,  and  reports  **  a  case 
of  a  pale,  anaemic,  single  lady,  aged  30,  who,  seven  months 
before  consultation,  discovered  an  indurated  lump  the  size  of 
a  filbert  at  the  lower  part  of  her  right  breast.  This  nodule 
steadily  increased  in  size,  and  when  seen  was  knotted,  sub- 
divided into  lumps,  and  at  the  same  time  painful.  The  skin 
over  the  lump  was  slightly  adherent  and  of  a  violet  color. 
The  nipple  was  somewhat  retracted;  axillary  glands  free 
from  enlargement.  The  lady  had  chest  symptoms  and  night 
sweats,  and  she  died  from  phthisis. 

Billroth  reports  a  case  which  he  described  as  one  of 
chronic  caseous  matter,  producing  mastitis,  in  a  scrofulous 
girl,  who  was  brought  to  him  with  nodules  containing  caseous 
matter,  varying  in  size  from  a  hazel  to  a  walnut,  in  her  breast. 
Each  one  was  incised,  and  then  cauterized  with  nitrate  of  silver 
with  a  good  result. 

Richet  describes  "  a  case,  in  which,  at  the  outer  part  of  a 
breast,  a  tumor  the  size  of  a  turkey's  ^^^  existed,  made  up  of 
three  parts,  which  was  elastic,  and  hard;  pus  flowed  from 
two  incisions  which  had  been  made  into  it.  When  pressure 
was  made  upon  the  tumor,  pus  no  longer  flowed,  but  there 
exuded  a  sort  of  plastic  lymph,  yellowish,  stringy,  not  resem- 
bling the  foetid  discharge  of  cancerous  tumors,  but  recalling 
rather  the  appearance  of  thickened  lymph.  Richet  adds,  that 
tuberculous  or  caseous  tumors  of  the  breast,  alone,  have  the 
characteristics  as  above  described.  Other  cases  of  this  affec- 
tion are  on  record,  and  I  am  sure  I  have  seen  some,  but  have 
failed  to  recognize  them  at  the  time  as  I  ought.  My  atten- 
tion was  drawn  to  the  subject  by  an  able  paper  published  in 
GaiUard's  "Medical  Journal  of  New  York,'^  June,  1884,  and 
written  bv  Dr.  G.  Durant  of  New  York,  who  after  a  careful 
review  of  the  whole  subject,  sums  up  as  follows: 

From  a  clinical  point  of  view,  tubercles  of  the  breast  pre- 
sent two  varieties,  perfectly  distinct  from  each  other:  (1)  a 
disseminated  form;  and  (2)  a  confluent  form.  In  either,  the 
onset  is  insidious;  the  tubercular  matter  is  developed  slowlj-. 
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and  without  producingr  pain,  and  some  time  elapses,  usually, 
before  the  patient  becomes  aware  of  any  trouble  in  the  breast. 
Sometimes,  but  very  rarely,  even  at  this  period,  one  or  more 
enlarged  lymphatic  glands,  under  the  inferior  border  of  the 
pectoralis  major,  may  be  found.  They  vary  in  size  from  that 
of  an  almond  to  that  of  a  hen's  e^^\  they  suppurate,  and  a 
fistula  remains,  from  which  a  serous  pus,  containing  caseous 
clots,  exudes.  These  openings,  after  existing  for  several 
months,  may  seemingly  heal,  but  with  the  progress  of  the 
disease  in  the  substance  of  the  gland  they  reopen  and  again 
discharge. 

In  the  disseminated  form  either  there  is  no  increase  in  the 
volume  of  the  breast,  or  it  is  so  slight  as  not  to  attract  atten- 
tion. The  skin  is  not'adherent  to  the  anterior  surface  of  the 
breast,  the  nipple  retains  its  usual  pouting  form,  and  the 
mamma  moves  readily  on  the  underlying  tissues.  Careful 
palpation  detects  hard  masses  in  the  substance  of  the  gland. 
These  are  disconnected,  variable  in  number,  and  the  size  seem- 
ingly inversely  as  their  number.  Usually  they  have  the  size 
of  an  almond,  but  may  attain  to  that  of  a  walnut.  They  have 
but  little  mobility,  seeming  to  be  connected  with  the  adjacent 
tissues.  Their  surface  is  roughened  by  granulations,  their 
consistence  is  firm,  though  not  cartilaginous.  Seldom  do  they 
give  rise  to  pain.  They  develop  very  slowly,  and  often  after 
they  reach  a  certain  size  the  growth  ceases.  In  one  case  no 
increase  in  volume  could  be  perceived,  though  four  years  had 
elapsed  between  the  examinations.  The  termination  of  this 
form  is  unknown.  Dubar*^  says  that  he  is  unable,  from  his 
researches,  to  say  whether  they  may  disappear  spontaneously 
in  whole  or  in  part;  or  whether,  a  subacute  abscess  being 
formed,  they  may  thus  be  eliminated. 

The  Confluent  i<\>rm.— While  the  disseminated  form  may 
remam  latent  during  the  lifetime  of  the  patient,  and  only  be 
recognized  at  the  autopsy,  this  is  not  true  of  the  other  variety. 
The  tubercles  by  their  agglomeration  and  fusion  constitute 
tumors,  which,  on  account  of  their  increasing  volume,  cannot 
long  remain  hidden.  The  breast  may  in  a  few  days  double  in 
volume  from  a  sprouting  out  of  one  or  more  of  these  nodules. 
All  these  changes  may  take  place  without  inflammation  and 
without  pain ;  while  in  other  cases,  febrile  symptoms,  gastric 
disturbances,  and  severe  pain,  press  hard  upon  a  sick  one. 


The  pain  may  be  continuous  and  lancmatin^,  or  it  may  con* 
tm'^e  several  da\~s.  then  disappear,  then  return  anew.  Pal- 
paiLOQ  telLs  us  that  the  ;En:x>wth  is  not  equally  distributed 
thrixL^out  the  or^an.  It  is  confined  to  one  portion  of  the 
^aand.  and  here  an  ovoid  body  of  uneven  surface  and  variable 
size  mav  be  circumscribed.  AIm«jst  unmovable  in  the  sub- 
stance  of  the  ^riand  itself,  with  which  it  seems  connected,  the 
tumor  does  not  appear  to  send  proIongatkHis  backward.  It 
is  unyielding  to  the  touch,  and  yet,  by  fixing  the  manuna  by 
one  hand,  a  sensation  of  fluctuation  may  be  perceived.  In  that 
portion  of  a  idand  where  the  new  growth  is  not  so  well  devel- 
oped, only  a  diffused  sweilQV?  exists.  The  lobulation  of  the 
^land  can  with  difficulty  be  rvco^iwzed:  the  skin  is  normal,  is 
readily  moved  over  the  anterior  surface  of  the  (ungan,  which 
itself  is  not  abnormally  adherent  to  the  deeper  parts.  Should 
a  puncture  or  incisioa  be  made  into  one  of  the  fluctuating 
points^  a  varying  quantity  of  a  purulent  liquid,  ccmtaining 
caseous  clots^  wtU  escape,  and  the  volume  of  the  breast  will 
diminish.  After  a  varying  time  \a  month  and  a  half  in  one 
case)  the  fistulous  opening  close  and  a  sli^t  puffiness  alone 
remains^  Sooner  or  Later,  however,  the  swelling:  reappears, 
and  a  new  incision  is  made,  or  an  opening  appears,  which  re- 
mains permanently.  When  the  fistula?  are  well  established, 
the  viisease  has  rvached  its  f'-iH  development,  and  the  appear- 
ance of  the  sriacd  is  chanotenstic.  In  that  part  of  the  breast 
,4rt\*att^t  in  s:-:e  a  wvLI-deiined  tumor  exists^  and  on  a  level 
with  it  one  or  more  Sstu'.oiis  openin^s^  At  the  anterior  wall 
of  the  axilla,  tlstu^e  w::h  furi^^us  rid^res  are  found  in  the 
wiitrt'^  of  v-ircutiiscr.bevi  tuinefactiotts^  The  skin  around  these 
oivmtr^  :s  a  vlusky  nxL  and  for  a  sli^t  distance  is  adherent 
to  ilxo  subja^vtit  [wrts.  The  nipple  may  be  retracted  should 
the  tistutovis  oivi'.itvc  be  .:i  its  nei^borhood.  Behind  the 
llstut;u  ^M!^Mt:oii  iwou's  :::ore  or  less  extensive  induration. 
At  tho  axi/.a  :ho  rlstu^v  are  not  deep,  while  in  the  mamma 
t!io  invN*  tiiav  ix*notra:e  frvuri  one  to  two  inches.  The  ex- 
plonuioti  :s  t*ot  •^vr:*.:*,;'.  nor  o\vs  noticeable  bleedings  follow. 
Tho  Hvsiio  v'\iv:<v\l  :*:".r\H*^h  the  opening  is  found  to  be  very 
soft  .uivl  '.rtab\\  vVv  wo',:\i  suppose  that  this  ever-extending, 
t  hvuix^  ^*o^^  ^^tv^^ :  *".  >^  mM  s^x^ner  v»r  later  destroy  the  whole 
oiX'U\  \\  is  vo:  :'*..vV.vx>ibU\  howeven  that  a  portion  of  the 
l^naxi  tti.u  iv  nxmiwL    Tho  tormmation  of  tuberculosis  of  the 
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mamma  by  natural  process  is  unknown.  Probably  a  deposit 
Id  some  other  organ,  as  the  lung,  terminates  the  scene. 
Dr.  Durant  draws  the  following  conclusions: 
(1)  That  the  breasts  may  be  the  seat  of  tumors  similar  to 
the  pathological  products  found  in  many  other  organs,  to 
which  the  name  of  tubercle  is  given.  (2)  Tubercle  in  the 
mammary  gland  is  much  more  common  than  is  generally 
supposed.  (3)  That  mistakes  as  to  the  true  nature  of  these 
growths  have  often  been  made,  and  ablation  of  the  breast, 
from  a  belief  in  their  cancerous  nature,  has  often  resulted.  (4) 
That  during  life  we  may  by  clinical  observation  distinguish 
them  from  other  tumors.  (5)  That  as  no  absolute  necessity 
for  the  ablation  of  these  tumors  exists,  we  should  refrain 
from  operating,  unless  unequivocal  signs  of  malignancy  de- 
velop. 

With  all  these  conclusions,  except  the  last,  I  am  disposed 
to  agree,  but  would  suggest  that  in  the  well-marked  examples 
of  this  affection  it  would  be  well  to  remove  the  gland,  as  by 
Dr.  Durant's  showing  "  the  termination  of  tuberculosis  of  the 
mamma  without  intervention  is  unknown,^'  and  all  patholo- 
gists are  now  convinced  that  persistent  suppuration  in  any 
tubercular  disease  is  prone  to  prove  a  centre  for  general  in- 
fection, and  that  as  a  consequence  the  sooner  it  is  removed 
the  better. 


CHAPTER  Till. 

SYPHILITIC    MASTITIS. 

This  affection  is  one  which  should  be  recognized,  although 
it  is  far  from  common.  I  have  seen  but  few  examples  of  it. 
Why  it  should  be  so  rare  may  be  difficult  to  explain;  it  is 
probable  that  such  cases  have  been  mistaken  for  and  treated 
as  examples  of  cancer.  Neither  John  Hunter,  Sir  A.  Cooper, 
Brodie,  Birkett,  nor  Qross,  mention  the  affection.  Lancereaux, 
in  his  treatise  on  Syphilis,  tells  us  that  the  celebrated  Sau* 
vages  "  gave  an  excellent  example  of  it.  The  case  occurred  in 
an  unmarried  woman,  aged  30,  who  had  been  using,  for  sev- 
eral months,  the  extract  of  hyosc^^amus.  She  presented,  in 
each  breast,  a  tumor  the  size  of  a  hen's  egg.  Dense  and 
knobby,  this  tumor  caused  lancinating  pains,  which  extended 
at  times  as  far  as  the  axillarj'  region,  along  a  chain  of  glands 
equally  hard  and  knobby.  The  patient  had  ulcers  in  the 
mouth  and  vagina,  resulting  from  syphilis  acquired  ten  years 
before.  Keyser's  pills,  continued  for  a  month,  caused  the  dis- 
appearance of  the  painful  tumors,  and  other  syphilitic  mani- 
festations, which  did  not  return. 

Richet  ^'  says,  "  This  tumor  presents  itself  at  first  with  all 
the  characters  of  a  scirrhous  tumor,  and  I  confess  that  in  a 
case  observed  at  the  Lourcine  Hospital,  extirpation  was  on 
the  point  of  being  performed  when  the  discovery  of  another 
tumor,  if  not  similar,  at  least  analogous,  in  the  calf  of  the  leg, 
induced  us  to  wait.  Tlie  simultaneous  disappearance  of  these 
two  tumors  under  an  appropriate  treatment  completely  re- 
moved all  doubt." 

Ambrosoli  *^  relates  three  cases,  one  in  a  male,  two  in  young 
women,  aged  19  and  24  respectively.  Both  of  the  latter  pre- 
sented, soon  after  the  disappearance  of  syphilitic  exanthema, 
a  diffused,  firm,  somewhat  painful  swelling  of  the  breast,  with- 
out change  of  color  of  the  skin.    This  swelling  being  associated 
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with  induration  of  the  axillary  glands,  iodide  of  potassium,  in 
large  doses,  effected  the  removal  of  these  symptoms  without 
leaving  any  trace  of  their  existence.  "I  have,"  said  Lan- 
cereaux,  in  quoting  this  case,  "  seen  a  very  similar  one." 

Velpeau,  in  his  work  on  "  Diseases  of  the  Breast,"  as  trans- 
lated by  Henry,  1853,  mentions  four  cases,  as.  observed  by 
Maisonneuve,  and  one  by  Richet.  One  was  a  simple  gummy 
tumor.  In  three  others  there  was  at  the  same  time  ulcera- 
tion of  the  skin  over  the  tumor,  and  circumscribed  congestion 
of  the  mammary  gland.  In  all,  there  existed  at  the  same  time 
other  syphilitic  manifestations,  such  as  gummatous  tumors 
on  the  head,  ulcers  on  the  legs.  The  cure  in  all  was  rapidly 
brought  about  by  preparations  of  iodine. 

Studied  in  both  sexes,  syphilitic  lesions  of  the  breast  differ 
in  no  way  from  those  of  other  organs;  they  are  most  analo- 
gous to  those  of  the  testicle.  They  are  essentially  gummatous 
infiltrations  of  the  connective  tissue,  covering  the  breast,  be- 
hind it,  or  in  one  or  more  of  its  lobules.  In  exceptional  cases 
the  whole  gland  may  be'  involved. 

The  disease,  where  it  attacks  the  subcutaneous  tissue  over 
the  gland,  will  shpw  itself  as  an  ordinary  gumma,  and  run  its 
course  in  the  same  way.  When  it  affects  a  lobe  or  more  of 
the  breast,  its  clinical  symptoms  are  obscure.  It  may  appear 
as  a  more  or  less  defined  tumor  in  one  lobe,  of  which  it  seems 
to  form  a  part,  and  the  skin  over  the  tumor  will  in  this  stage 
of  the  affection  be  natural.  As  the  lump  increases,  the  same 
want  of  other  symptoms  will  be  experienced,  and  the  tumor 
may  yet  feel  hard,  and  be  painless.  The  skin  over  it  may  yet 
be  free.  The  axillary  glands  may,  however,  be  enlarged. 
Should  the  swelling  form  in  the  periphery  of  the  gland,  the 
nipple  will  be  natural;  should  it  do  so  near  the  centre  of  the 
gland,  there  may  be  retraction  of  the  nipple. 

As  the  disease  progresses,  the  tumor  will  enlarge,  and  the 
skin  over  it  will  become  involved,  but  as  in  a  chronic  inflam- 
mation, and  not  as  in  a  scirrhus;  it  will  become  glued  first  to 
the  parts  beneath,  then  become  of  a  dusky  color,  later  on,  red, 
and  last  of  all  ulcerated;  not  first  dimpled,  then  puckered,  and 
subsequently  infiltrated  as  in  cancer.  The  tumor  also,  as 
these  superficial  changes  appear,  will  become  more  fieshy^ 
softer,  and  at  last  give  rise  to  the  feeling  of  fluctuation. 

In  this,  its  last  stage,  the  disease  has  either  partially  or 
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wholly  softened  down,  and  may  discharge  itself  as  an  abscess, 
or  the  whole  tumor  may  die  as  a  mass,  and  slough  out  as  may 
a  bursa,  thickened  and  inflamed  by  gummatous  inflammation. 

The  progressive  softening  of  a  gumma  in  whatever  gland 
or  tissue  it  may  be  found,  is  a  characteristic  symptom  of  the 
affection;  for  diagnostic  purposes  jt  consequently  requires 
emphasis. 

This  disease,  although  slow  in  its  progress  at  first,  is  more 
rapid  toward  its  close.  It  mostly  attacks  women  under  thirty, 
although  it  may  appear  in  a  syphilitic  at  any  time.  Bum- 
stead  states  that  it  may  occur  as  a  result  of  hereditary  syphilis, 
and  I  am  disposed  to  agree  with  him,  since  I  have  seen  an  ex- 
ample of  disease  of  the  testicles  from  this  cause,  and  the  two 
diseases  are  analogous.  It  can  hardly  be  mistaken  for  cancer 
in  its  later  stages.  In  its  early  stages  the  error  may  take 
place.  The  age  of  the  patient  in  which  it  occurs,  the  presence 
of  other  manifestations  of  syphilis,  the  clinical  history  of  the 
case,  and  above  all,  the  suspicion  that  the  disease  may  be 
gummatous,  will  be  the  best  help  in  diagnosis. 

Case  I. — Gummatous  infiltration  of  breast;  sloughing  of 
the  whole  gland : 

Martha  C,  a  married  woman,  aged  46,  who  has  had  no 
children  or  miscarriage,  came  to  me  on  August  12th,  1869,  with 
an  infiltration  of  the  upper  lobe  of  her  left  breast,  which  had 
btMMi  coming  for  eight  or  ten  months.  The  skin  over  the 
swelling  was  natural.  She  had  with  this,  enlargement  of  the 
axillary  glands,  and  a  suppurating  node  over  her  left  frontal 
bone,  which  had  been  coming  for  six  months.  There  was  no 
pain  in  the  tumor.  Tonics,  with  iodide  of  potassium,  in  in- 
creasing and  full  doses,  were  given  with  benefit. 

On  October  25th,  1869,  the  breast  tumor  had  become  bossy, 
and  pres(»nted  the  external  features  of  inflammation,  such  as 
heat  and  redness,  with  fluctuation.  On  March  3lst  the  breast 
had  greatly  enlarged,  and  was  as  large  as  a  cocoanut.  The 
skin  over  it  was  ulcerating,  and  the  gland  tissue  through  the 
opening  looked  dead,  and  presented  the  yellow  wash-leather 
aspect,  so  characteristic  of  syphilitic  deposit.  In  September, 
1870,  the  whole  mass  sloughed  out  and  fell  as  a  putrid  mass 
into  a  basin,  leavinjr  a  clean  granulating  surface.  On  Novem- 
ber 10th  the  woman  was  well.  / 
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No  history  of  syphilis  could  be  obtained,  but  the  case  was 
doubtless  a  true  gummatous  infiltration  of  the  breast,  as  sup- 
I>orted  by  the  presence  of  the  suppurating  frontal  node. 

The  prognosis  in  this  affection  is  favorable  so  far  as  the 
life  of  the  patient  is  concerned,  and  probably  so  as  far  as 
the  gland  itself  is  considered,  should  the  diagnosis  of  its 
true  nature  be  made  out  in  its  early  stage.  A  gumma  of  the 
breast  ought  to  be  as  amenable  to  treatment  by  the  iodides  of 
sodium,  potassium,  or  ammonium,  as  a  gumma  of  any  other 
part.  These  drugs  should  be  given  in  steadily  increasing 
doses,  up  to  a  drachm  or  more  a  day.  In  exceptional  cases 
the  removal  of  the  breast  by  operation  may  be  justifiable. 
I  have,  however,  never  been  called  upon  to  perform  such  an 
operation. 

Constitutional  treatment  in  by  far  the  majority  of  cases 
may  be  expected  to  bring  about  a  cure. 


CHAPTER  IX. 

TUMORS  OF  THE  BREAST. 

Tumors  of  the  breast  may  rationallj^  be  accounted  for  by 
following*  out  the  functional  aberrations  of  the  or^n,  and  in 
proof  of  this  we  may  all  with  advantage  study  carefully  the 
highly  suggestive  and  valuable  work  of  Dr.  Charles  Crei^h- 
ton,  on  the  "  Physiology  and  Pathology  of  the  Breast ''  (1878), 
who  has  shown  that  "  the  investigation  of  breast  tumors  re- 
veals merely  the  working  of  the  ph^^siological  law  of  healthy 
mammary  activity  under  altered  circumstances;  that  various 
degrees  of  disordered  function  ma^'  result  in  various  kinds  of 
tumors;''  and  that  tumor  disease  of  the  breast  is  "essentially 
a  disorder  of  function.*' 

The  breast,  in  passing  from  its  "resting"  or  inactive  state 
to  that  of  full  activity,  undergoes  during  the  entire  period  of 
pregnancy  a  process  of  "evolution"  which  is  characterized  in 
its  different  stages  by  certain  cell  changes  within  its  acini, 
and  transport  of  cells  without;  and,  in  the  return  of  the  g'land 
to  its  quiescent  condition  on  the  subsidence  of  lactation,  a 
process  of  "involution"  in  which  a  parallel  series  of  chang'es 
acting  in  an  inverse  order  is  to  be  observed,  the  functional 
subsidence  of  the  gland  being  spread  over  a  shorter  period  of 
time  than  its  gradual  awakening  during  pregnancy. 

When  the  functional  stimulus  of  the  mamma  is  acting  gtt 
its  lowest  point  at  the  beginning  of  "  evolution  "  or  the  ending: 
of  "involution,"  the  secretory  products  are  large  granular 
yellow  pigmented  cells,  which  are  found  within  the  secreting 
acini,  in  the  connective-tissue  spaces  outside  the  secreting" 
structure,  and  likewise  in  the  lymph  sinuses  of  the  subjacent 
lymphatic  glands,  these  cells  being  the  waste  products  of  a 
feeble  degree  of  secretory  activity-;  and,  if  the  mammary'-  ex- 
citation were  always  to  act  at  that  degree  of  intensity,  the 
secretion,  it  may  be  said,  would  always  be  in  the  form  of  larg^e 
gi'anular  pigmented  cells. 
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At  the  next  appreciable  advance  in  the  intensity  of  the 
stimulus,  the  product  formed  in  the  gland  may  be  described 
somewhat  generally  as  a  large  granular  nuclear  cell,  which 
is  nothing  else  than  the  crude  epithehum  of  the  middle  period 
of  the  breast's  unfolding,  in  which  an  imperfect  secretory  force 
resides. 

Coming  still  nearer  to  the  full  excitation,  the  cellular  in- 
gredients are  fewer  and  the  mucous  production  much  more 
abundant;  and  finally,  when  the  stimulus  is  at  its  height,  the 
mucous  lluid  has  given  place  to  a  fatty  fluid,  and  whatever 
cellular  elements  the  secretion  contains  are  the  well-known 
colostrum  cells  which  approach  most  nearly  the  perfect  se- 
creting cell. 

The  periodical  unfolding  of  the  breasts,  which  is  an  obvious 
accompaniment  of  each  pregnancy,  is  thus  characterized  by  a 
progressive  series  of  immature  secretory  products  which  neces- 
sarily run  to  waste.  The  epithelial  cells  are  not  transformed 
into  milk  till  the  time  of  deUvery  and  during  the  period  of 
suckling  following;  but  the  functional  action  of  the  breast  has 
been  at  work  all  through  the  pregnancy,  and  has  advanced  in 
intensity  just  as  the  secreting  structure  has  advanced  in  its 
unfolding.  The  various  stages  of  unfolding  have  correspond- 
ing secretory  products,  becoming  less  and  less  crude,  and  as 
there  is  a  similar  series  of  more  rapid  but  exactly  parallel 
waste  products  in  the  upfolding,  it  is  a  legitimate  inference  to 
ascribe  "  a  special  kind  of  secretory  product  to  a  certain  de- 
gree of  intensity  of  the  glandular  force.'' 

When  the  breast  gland  is  disturbed  from  its  resting  state 
by  a  cause  other  than  pregnancy,  and  in  consequence  of  some 
morbid  excitation  is  urged  into  a  kind  of  evolution  process, 
the  steps  of  its  unfolding  are  less  orderly  than  in  the  normal 
evolution,  and  the  "spurious  excitation"  never  carries  the 
gland  to  the  end  of  its  unfolding,  or  to  the  perfect  degree  of 
its  function.  And  although  the  morbid  excitation  may  be 
said  to  correspond  in  this  intensity  to  a  stage  of  the  normal 
evolution,  there  is  this  fundamental  difference,  that  the  corre- 
sponding stage  of  the  normal  process  is  transient,  giving  place 
to  a  stronger  force,  while  the  morbid  process  continues  in- 
definitely at  the  same  enfeebled  level.  As  a  consequence,  the 
cell  that  should  have  been  thrown  off  from   the  acinus  as 

waste  almost  as  soon  as  it  was  formed,  remains  in  the  place 
10—7 


Diseases  of  the  Breast, 

of  its  origin  to  multiply,  and,  with  its  progeny,  to  infi-st  the 
glandular  structure  of  tlie  breast  either  as  intra-  or  exti-a- 
acinous  accumulations.  Indeed,  according  to  Dr.  Creighton, 
it  is  upon  deviations  from  the  physiological  track  such  as 
these  that  the  existence  of  a  tumor  depends. 

Thus,  "  a  circumscribed  tumor  arises  at  a  particular  part 
of  the  gland  where  the  spurious  excitation  has  advanced  to  a 
certain  stage  of  evolution  or  unfolding;  in  that  particular 
region,  probably  a  territory  defined  by  the  blood-vessels,  the 
functional  foi-ce  lias  acted  at  a  uniform  imperfect  level  for  a 
length  of  time,  the  inevitable  cellular  waste  of  the  crude  secre- 
tion has  accumulated  within  the  acini  or  around  them,  and 
the  foundation  of  a  tumor  has  been  laid. 

In  the  healthy  action  of  the  organ  therfe  is  a  provision  for 
the  disposal  of  the  very  consideitible  amount  of  cellular  waste 
material  by  means  of  the  neighboi-ing  lymphatic  glands.  In 
passing  from  the  secreting  acini  and  in  traversing  the  stroma 
of  the  gland,  the  waste  cells  often  acquire  a  spindle  form ;  and 
although  these  cells  are  not  always  distinguishable  from  the 
connective-tissue  cells  of  the  part,  there  is,  especially  in  the 
bitch,  a  class  of  pigmented  epithelial  cells  in  which  such 
changes  of  form  and  position  can  he  clearly  traced.  The 
spindle-shaped  waste  products  are  the  type  of  the  peri-acinous 
cell  collections  in  cystic  or  adeno-aarcoma. 

So  far  as  relates  to  the  large  nuclear  cells,  the  iotra- 
acinous  collections  of  them  coiTespond  to  the  structure  of 
medullary  cancer,  and  the  extra-acinous  infiltrations  of  the 
same  cells  are  a  distinguishing  feature  of  scirrhus.  "Tlie  dis- 
tinguishing feature  of  the  less  malignant  form  of  tumor  is 
that  the  spurious  functional  activity  comes  nearer  in  the 
degree  of  its  intensity  to  that  of  the  perfect  secretory  force, 
the  transformation  of  the  epithelium  is  a  more  real  trans- 
formation, and  the  cellular  waste  is  reduced,  in  part  at  least, 
to  the  class  of  fibre-like  or  crescentic  elements  that  charac- 
terize the  myxomatous  and  more  benign  issues  of  the  tumor 
process." 

"The  circumstance  that  the  unkno^vn  diseased  excitation 
most  commonly  befalls  the  gland  when  it  is  in  the  state  of 
rest  is  of  the  first  importance  in  accounting  for  the  formation 
of  a  tumor.  Whether  the  disturbance  be  a  mechanical  injury, 
or  a  sympathy  with  excitement  in  the  ovaries,  or  of  a  more 
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general  emotional  nature,  it  comes  upon  the  breast  in  its  rest- 
ing* state.  The  breast  can  react  in  no  other  way  than  by  fol- 
lowing the  somewhat  slow  process  of  its  normal  evolution; 
without  the  intermediate  stages  of  unfolding  it  cannot  reach 
the  perfect  degree  of  its  functions  in  which  there  would  be  im- 
munitj'  from  danger.  The  intermediate  stages  are  necessarilj'^ 
associated  with  the  formation  of  crude  cellular  products ;  it 
is  at  one  or  other  of  the  intermediate  stages  that  the  morbid 
force  delays,  and  the  corresponding  cellular  secretion  of  the 
gland  thereupon  assumes  the  character  of  a  formative  or 
tumor  process." 

**  The  circumstances  of  the  functional  disturbance  are  never 
exactly  the  same  in  any  two  cases,  consequently  the  respec- 
tive modifications  of  structure,  or  in  other  words,  the  struc- 
ture of  the  respective  tumors,  is  never  exactly  the  same." 

"  It  is  the  climacteric  efFacement  of  the  breast  that  gives  a 
peculiar  character  to  the  disease  in  women,  and  there  are 
well-marked  structural  differences  in  the  tumors  according  as 
they  appear  before  or  after  that  period.  Those  that  develop 
after  the  climateric  years  are  perhaps  the  most  common,  as 
they  are  certainly  the  most  intractable,  and  thej"  have  been 
the  real  source  of  ambiguity  in  the  pathology  of  the  organ. 
That  ambiguity  depends  upon  the  circumstance  that  they 
occur  in  an  organ  which  is  gradually  losing  or  has  lost  its 
characteristic  structure."  Where  the  normal  itself  is  vanish- 
ing, the  departures  from  the  normal  are  elusive. 

It  seems  probable,  therefore,  from  Dr.  Creighton's  investi- 
gation, that  the  fibromata,  adenomata,  sarcomata,  myomata, 
and  carcinomata  of  the  breast  have  their  type  in  a  series  of 
progressive  changes  which  the  gland  undergoes  in  its  physio- 
logical evolution.  The  feebler  the  intensity  of  the  function, 
the  more  cancerous  the  disease ;  the  higher  or  more  advanced 
the  evolution  from  the  resting  state,  the  more  benign  the 
tumor. 

Under  these  circumstances,  there  is  difficulty  in  making 
any  definite  classification  of  breast  tumors;  indeed,  if  we  take 
the  pathological  anatomy  of  diseases  of  the  breast,  it  is  prac- 
tically impossible  to  adopt  any  classification  that  is  precise, 
which  does  not  involve  the  writer  of  a  systematic  monograph 
on  the  subject  in  much  repetition. 

The  breast,  it  must  be  remembered,  is  composed  of  a  skele- 
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ton  of  connective  tissue  and  furniture  of  gland  cells,  and  there 
is  no  single  class  of  breast  tumors  which  may  not  for  any  in- 
dividual case  (scirrhous  carcinoma  excepted)  show  the  free 
participation  of  both  these  elements.  As  one  or  the  other 
predominates  in  any  individual  tumor,  so  will  it  be  called  sar- 
coma or  adenoma,  according  to  the  prevailing  opinion  of  the 
day,  although  practically  all  the  cases  are  essentially  of  the 
same  complex  structure.  Furthermore,  any  tumor  in  a  tubu- 
lar gland  must  almost  of  necessity  be  Uable  to  the  formation 
of  cysts;  its  very  structure  presupposes  it.  Thus  all  tumors 
of  the  breast  more  or  less  are  associated  with  cysts;  some 
largely  so.  Neither  the  presence  of  a  cyst  in  a  breast  tumor, 
nor  of  man^^  cysts,  has,  however,  much  pathological  meaning, 
although  in  a  clinical  sense  it  so  happens  that  in  a  certain 
group  of  breast  tumors  which  are  largely"  and  chiefly  cystic, 
the  term  cysto-sarcoma  has  been  applied.  For  the  great  ma- 
jority of  breast  tumors  it  is  therefore  true  that  in  any  one  of 
them  there  ma^^  be,  at  the  same  time,  connective  tissue,  gland 
acini,  and  the  derivative  of  gland  tissue,  viz.,  cysts. 

Some,  and  these  chiefly  foreign  observers,  have  classed 
most  tumors  wliich  are  not  carcinomatous  wnth  the  sarcomata, 
on  the  ground  that  histological  investigation  shows  that  the 
connective  tissue  is  the  initially  aggressive  element,  but  it  is 
probably  a  sounder  and  at  any  rate  it  is  a  more  universally 
applicable  view  to  regard  the  type  of  breast  tumor  as  a  com- 
posite one,  and  therefore  it  seems  expedient  to  retain  the  old 
term  adenoma  for  many  of  them,  since  to  call  all  these  tumors 
sarcomata  is  to  place  them  in  a  group  which  prevents  one 
from  saying  positively  that  any  individual  case  is  free  from 
the  risk  of  recurrence,  w'hen  clinical  experience  teaches  us  in 
no  uncertain  way  that  the  solid  adeno-sarcomata  of  young 
women  are  for  the  most  part  free  from  any  such  risk  and  that 
a  large  number  of  the  cystic  tumors  are  equally  benign.  On 
the  other  hand,  there  is  not  one  of  them,  be  it  m^'xoma,  fibroma, 
or  sarcoma,  which  may  not  return  should  it  develop  under  the 
faulty  inhibition  of  later  life.  1  cannot,  therefore,  agree,  as  I 
should  wish  to  do,  with  the  view  of  that  excellent  surgeon. 
Dr.  S.  W.  Gross,  of  America,  as  expressed  in  his  recent  work 
upon  the  Breast  (1880),  and  draw  a  fast  and  clear  line  between 
these  varieties  of  tumors;  indeed,  I  would  rather,  after  the 
fullest  consideration  of  the  subject,  still  prefer  to  maintain  the 
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word  adenoma  as  indicating  the  special  gland  elements  in 
most  of  the  varieties  of  neoplasm  of  the  breast,  adding  the 
word  fibroma  to  the  more  fibrous  form;  the  compound  word, 
"  adeno-fibroma/'  clearly  expressing  the  pathology  of  the  class 
of  tumors  as  well  as  its  clinical  peculiarities.  The  word  will 
therefore  be  thus  used  in  this  work.  On  this  matter  I  will, 
however,  let  Gross  speak  for  himself: 

"While  it  is  true,"  he  writes,  "that  hyperplasia  of  the 
glandular  tissue  of  the  breast  may  be  so  excessive  as  to  con- 
stitute the  tumor  known  as  adenoma,  this  occurrence  is  so  rare 
that  true  adenomata  must  be  ranked  among  the  most  infre- 
quent of  neoplasms.*'  "  In  all  of  the  connective-tissue  tumors, 
the  lacteal  glands,  although  their  epithelium  may  be  in  a  state 
of  irritation,  generally  remain  passive,  and  as  the  growth  ad- 
vances they  may  disappear  to  such  an  extent  as  to  be  scarcel^^ 
if  at  all,  recognizable.  Instead,  therefore,  of  being  newly 
formed  and  predominant,  the  secreting  elements  are  really 
merely  accessor}^  or  accidental,  and  represent  the  remains  of 
old  or  pre-existing  glands,  contained,  but  widely  separated,  in 
a  flbromatous,  sarcomatous,  or  m^'^xomatous  stroma  *'  (p.  304). 

I  should  like,  moreover,  to  add  that  the  diagnosis  between 
any  of  the  varieties  of  breast  tumors  not  carcinomatous  is 
uncertain  and  difficult,  and  whether  a  tumor  is  to  be  called  a 
fibroma,  adeno-flbroma,  adenoma,  or  adeno-sarcoma,  can  onl}' 
in  the  majority  of  cases  be  determined  by  a  histological  ex- 
amination of  the  growth  after  removal.  Clinically  I  would 
therefore  still  divide  breast  tumors  into  two  great  classes,  the 
carcinomatous  and  the  non-carcinomatous,  dividing  the  latter 
large  class  into  the  adeno-fibromata,  adeno-sarcomata,  and 
cysto-sarcomata. 

Under  these  headings  the  different  tumors  will  therefore 
be  considered.  I  shall  treat  of  the  carcinomata  by  them- 
selves, and  likewise  all  the  c^^stic  tumors,  with  or  without  in- 
tracystic  growths;  the  lipomata,  chondromata,  and  colloid 
tumors  receiving  their  share  of  attention. 


CHAPTER  X. 

ADENOMATA  AND   ADENO-FIBROMATA  •    THE   FIBROMATA 
OF  GLANDS  (A  SARCOMATOUS  ENCAPSULED  GROWTH). 

Under  the  term  adenoma  without  doubt  a  large  variety 
of  tumors  of  the  breast  have  been  grouped,  this  word  having 
included  "  sarcomatous  tumors  *'  of  every  variety;  the  "  chronic 
mammary  tumor  "  of  Sir  A.  Cooper;  the  "  mammary  glandular 
tumor  "of  Sir  J.  Paget;  the  "tumeur  adenoide"  of  Velpeau; 
the  "  corps  fibreux  "  of  Lebert,  and  the  "  adenocele  "  of  Birkett. 
At  the  present  day  this  grouping  is  not  recognized;  conse- 
quently, to  place  myself  in  accord  with  its  teaching,  I  shall  in 
the  present  volume  describe  several  groups  of  tumors  of  the 
breast. 

The  "  fibromata  "  and  "  adenomata  "  of  the  breast  may,  in 
a  pathological  point  of  view,  be  kept  distinct,  yet  it  is  not 
possible  clinically  to  maintain  this  distinction;  since  in  bedside 
work  it  is  beyond  the  power  of  the  surgeon  to  diagnose  with 
any  certainty  the  one  variety  of  growth  from  the  other;  and 
it  is  only  by  a  microscopical  examination  of  any  individual 
tumor  after  its  removal  that  its  true  pathological  position 
can  be  made  out. 

It  is  well,  therefore,  to  know  that  such  a  definite  diagnosis 
is  of  no  practical  importance,  and  that  the  treatment  of  these 
varieties  of  tumors  is  the  same.  Indeed,  in  a  pathological 
sense  there  is  no  great  ditference  between  the  glandular  and 
connective-tissue  groups,  since  all  are  made  up  of  connective 
fibrous  tissue,  ducts,  acini,  and  the  csecal  terminations  of  the 
ducts  in  varv'ing  proportions.  The  growths,  as  a  whole,  form 
a  chain,  of  which  the  links  at  one  end  are  composed  of  fibrous 
tumors,  in  which  the  fibrous  elements  predominate;  and  at 
the  other  end  of  adenoid  tumors  composed  of  more  or  less 
typical  glandular  elements,  and  containing  even  glandular 
secretion;   while  the  intermediate  links  represent  tumors  of  a 
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mixed  flbro-adenoid  type.  A  connective-tissue  tumor,  which 
in  non-glandular  structures  would  be  either  a  fibroma,  sar- 
coma, or  myxoma,  when  found  in  a  gland,  which  is  normally 
made  up  of  gland  structure  and  connective  tissue,  becomes 
mixed  up  with  the  glandular  elements  in  very  variable  degrees, 
so  that  in  the  breast,  where  these  varieties  are  best  seen,  we 
have  adeno-fibroma  and  adeno-sarcoma. 

While  the  special  characteristics  of  the  tumor  may  be  de- 
termined by  the  changes  which  are  found  in  the  connective 
tissue  of  the  gland,  the  changes  in  the  glandular  elements 
themselves  are  not  to  be  ignored  or  passed  by  as  of  no  signifi- 
cance, since  I  hold  it  is  due  to  the  presence  of  these  gland 
elements,  and  the  changes  that  take  place  in  them  in  morbid 
processes,  that  the  pathology  of  breast  tumors  differs  from 
the  pathology  of  tumors  of  the  ordinary  connective  tissue  un- 
connected with  the  gland  structures. 

It  must  be  remembered  that  a  gland  is  a  compound  struc- 
ture composed  of  connective  and  fibrous  tissue,  with  the  special 
gland  element  in  the  form  of  cell  structure.  In  the  breast 
this  gland  structure  is  tubular,  with  clusters  of  csecal  acini 
lined  with  epithelium  appended  to  the  tubes. 

The  breast  glands,  moreover,  are  subject  to  periodical  ex- 
citement, and  at  times  to  active  secretion.  Under  these  cir- 
cumstances, though  in  variable  degrees,  increased  nutriment 
is  sent  to  them,  and  with  it  increased  physiological  force  is 
supplied.  Should  this  force  fail  to  attain  its  true  physiologi- 
cal outlet  and  secrete  milk,  or  should  it  from  some  outside  or 
inward  cause  be  excited  at  wrong  times,  and  as  a  morbid  con- 
dition, it  will  probably  tend  to  mischief,  and  in  a  clinical  point 
of  view  this  mischief  will,  as  a  rule,  take  the  shape  of  a  new 
growth. 

V7hen  an  unnatural  or  morbid  excitation  affects  any  part 
of  the  gland,  and  as  a  consequence  growth  appears,  the  result 
may  be  overgrowth  of  any  one  or  of  all  the  elements  of  which 
the  gland  is  composed;  under  such  circumstances  the  gland 
as  well  as  the  connective-tissue  structures  will  increase,  and 
give  rise  to  either  the  adeno-fibroma  where  the  fibrous  tissue 
is  in  excess,  to  the  adeno-sarcoma  where  the  cell  structure 
predominates. 

In  the  early  history  of  gland  life,  the  force  which  the  part 
has  supplied  to  it,  in  common  with  the  other  regions  of  the 
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body,  is  registered  in  growth  and  development.  At  a  particu- 
lar period,  again,  in  its  existence,  partly,  no  doubt,  owing  to 
calls  that  are  made  upon  it  and  partly,  also,  to  a  tendency" 
long  inherited  to  take  on  a  definite  action  at  a  definite  time, 
the  gland  leaves  off  gi'owth  and  takes  on  the  capability  of 
secretion,  and  thus  is  provided  an  outlet  for  its  energ3\  Sup- 
posing now  that,  in  the  full  tide  of  this  developmental  activity 
and  high  nutrition,  a  part  of  its  secreting  surface  becomes 
shut  off,  or  injured  and  excited  when  its  dormant  power  can- 
not find  equilibrium  m  secretion,  what  more  likely  (if,  indeed, 
it  be  not  just  what  we  should  expect)  than  that  it  should  go 
back  to  its  prior  fomitative  processes,  and  commence  again  to 
grow  ?  Is  not  this  physiologically  sound  ?  At  any  rate,  pre- 
sumptive evidence  in  its  favor  is  afforded  by  the  fact  that 
these  adeno -fibroma tons,  cystic,  solid,  and  adenomatous  tu- 
mors are  most  common  in  3'^oung  unmarried  women ;  in  other 
words,  in  those,  in  whom  secretion  is  in  a  state  of  nascent 
activity.  Give  this  no  outlet,  and  new  growth  will  very  possi- 
bly result;  but,  more  than  this,  the  new  growth  is  likely  to  be 
of  such  a  kind  as  shall  be  a  fair  index  of  developmental  tone, 
and  of  an  otherwise  healthy  state,  viz.,  a  fair  substitution  for 
healthy  gland  structure.  That  this  is  true  is  demonstrated 
by  the  fact  that  in  certain  adenomatous  tumors  of  the  breast, 
encapsuled  as  ordinary  fibromata,  the  new  structure  may 
secrete  the  normal  secretion  of  the  breast.  The  two  following 
cases,  taken  from  Mr.  Birkett's  experience,  demonstrate  the 
fact.  They  have  been  published  in  the  Guy's  Hospital  Reports 
for  1855. 

"  Case  I. — Adenoma  with  ducts  and  secretion : 
*'  E.  A.  K.,  a  healthy  married  woman,  when  21  years  of  age, 
and  a  few  weeks  after  marriage,  in  1850,  discovered  a  small 
lump  in  her  left  breast.  It  was  situated  in  the  axillary  region 
of  the  organ,  and  she  is  quite  sure  it  never  entirely  dispersed. 
I  saw  her  for  the  first  time  in  January,  1852.  She  gave  birth 
to  her  first  child  m  January,  1851,  which  she  suckled,  and 
mostly  with  the  affected  breast,  until  October,  when  the  infant 
died.  At  the  time  I  saw  her  she  was  pregnant  with  her  second 
child,  and  the  condition  of  the  left  breast  was  as  follows:  it 
w^as  very  heavy,  solid,  and  I  thought  1  could  detect  fluctua- 
tion.   It  was  about  double  the  size  of  the  right  breast,  and 
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the  enlargement  seemed  chiefly  in  the  axillary  region  of  the 
organ.  The  external  appearance  was  simply  that  of  inordinate 
size  and  fulness^  globular,  and  projecting  from  the  thorax. 
The  nipple  was  displaced  considerably,  and  although  never 
well  developed,  took  a  direction  forward,  inward  toward  the 
middle  line  of  the  body,  and  upward.  Scarcely  any  pain  was 
ever  experienced  in  the  part,  but  only  an  uncomfortable  sensa- 
tion of  weight.  Doubtless,  the  fact  of  her  being  in  advanced 
pregnancy  gave  rise  to  considerable  difliculty  in  arriving  at 
an  accurate  diagnostication  of  the  disease,  for  it  was  not  until 
after  parturition,  in  April,  1852,  that  a  new  growth  could  be 
distinctly  felt.  The  second  child  she  suckled  some  months. 
A  third  child  was  bom  in  December,  1853.  This  she  suckled 
one  month,  and  then  it  died.  While  suckling  the  second  in- 
fant, milk  abscesses  formed  consecutively  in  the  left  breast, 
which  obliged  her  during  the  later  months  of  lactation  to 
suckle  with  the  right  gland  only.  For  several  months  previ- 
ous to  the  operation  for  the  removal  of  the  tumor,  its  nature 
was  very  clear.  During  the  later  months  of  suckling,  and 
after  weaning,  the  normal  gland  being  relaxed  and  flaccid, 
the  firm,  solid,  new  growth  could  be  grasped  by  the  hand,  and 
Isolated  from  the  breast.  At  the  same  time  the  skin  rolled 
freely  over  the  tumor,  and  the  lobulated  surface  of  the  growth 
was  distinctly  traceable  beneath  it.  A  very  large  vein  was 
also  seen  traversing  the  surface  of  the  tumor,  and  during 
lactation  the  dimensions  of  this  vein  were  enormous.  It  took 
a  course  toward  the  axilla,  where  it  was  lost.  On  the  28th  of 
February,  1854, 1  removed  the  tumor  by  merely  dividing  the 
skin  over  it;  the  mass  being  only  very  loosely  connected  with 
the  gland,  not  a  lobe  of  the  true  breast  was  cut,  but  it  was 
left  entirely  in  its  normal  situation  after  the  tumor  which  dis- 
placed it  .was  detached.  The  tumor  weighed  three  pounds. 
Very  little  hemorrhage  followed  the  incisions;  the  edges  were 
adjusted  by  means  of  plaster,  and  the  wound  healed  in  about 
a  month.  The  tumor  was  composed  of  lobes  loosely  connected 
together.  Each  lobe  could  be  separated  into  lobules;  these 
again  into  glandules  or  acini,  which  contained  the  c«cal  ter- 
minations of  the  ducts.  From  these  the  smaller  ducts  united 
to  form  larger,  and  they  traversed  in  some  places  the  inter- 
lobular spaces.  The  free  end  of  some  of  these  ducts  terminated 
loosely  on  the  surface  of  a  cyst,  which  contained  a  large  col- 
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lection  of  a  soft  solid  material,  resembling  thick  cream.  An 
analysis  of  this  compound,  made  by  Dr.  Odling,  afforded  the 
following  results : 

Fat, 85.31 

Water, 11.43 

Albuminous  matter  (casein  ?),      .        .        .      1.63 

Animal  extractive, 21 

Inorganic  matter, 58 

"  Besides  this  large  collection  of  cream  in  a  rather  thin- 
walled  cyst,  there  was  not  far  distant  from  it,  of  smaller  size, 
another  cyst,  filled  with  an  almost  cretaceous  material.  The 
wall  of  this  smaller  cyst  was  firm  and  rigid,  or  like  a  piece  of 
thick  parchment. 

"  Case  II. — The  only  case,  except  the  last  described,  in  which 
I  have  found  ducts  containing  milk,  was  shown  to  me  by  Mr. 
Nathaniel  Ward,  who  removed  it  from  a  patient  in  the  London 
Hospital.    The  following  are  the  particulars  of  the  case: 

"  E.  D.,  an  unmarried  and  healthy  girl,  when  23  years  of 
age,  discovered  a  lump  in  her  left  breast,  about  three  and  a 
half  vears  before  she  showed  it  to  Mr.  Ward.  The  catamenia 
did  not  appear  until  she  was  nineteen  years  of  age,  then  they 
ceased  for  nearly-  a  year,  and  when  they  again  reappeared, 
the  general  enlargement  of  the  breast  commenced.  For  a 
few  months  before  the  removal  of  the  tumor,  a  well-defined 
and  lobed  mass,  connected  with  the  gland,  was  perceptible. 
It  was  situated  behind  those  lobes  of  the  gland  which  form  its 
sterno-clavicular  quarter;  but  with  care  the  normal  gland 
tissue  could  be  distinctly  detected,  independentl3-  of  the  tumor. 
The  lobes  of  the  tumor  were  clearly  visible  beneath  the  skin, 
and  a  large  vein  traversed  its  surface.  It  was  removed  in 
Mav,  1855,  bv  Mr.  Ward,  without  any  of  the  breast,  and  that 
gentleman  sent  me  a  section  of  the  new  growth.  It  was  one 
of  the  firmest,  most  dense,  and  closely-packed,  small-lobed  tu- 
mors, which  I  have  examined.  It  had  an  extremely  irregular 
external  surface,  and  bet\\^»en  the  lobes  or  in  the  interlobular 
spaces,  which  were  united  together  by  loose  filamentous  tissue, 
were  some  large  veins.  These  could  be  traced  into  furrows 
between  the  irregular! ti(»s  on  the  surface  of  the  tumor.  Ducts 
were  also  distinct Iv  seen  takins:  a  course  directly  transverse 
to  the  large  veins,  and  apparently-  disposed  upon  the  surface 
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of  the  lobes  and  between  them,  without  any  very  definite  ar- 
ran^ment.  Many  of  these  ducts  contained  secretion  exactly 
resembling  cream.  The  follicular  terminations  of  the  ducts 
were  very  perfectly  developed,  and  were  very  minute,  althoug'h 
not  so  small  as  those  of  the  normal  gland  tissue.  No  juice 
perv'aded  the  mass,  but  in  some  places  this  creamy  secretion 
of  the  ducts  was  easily  expressed  by  the  cut  surface. 

"The  mammary  glands,  the  nipple,  and  areola,  were  in 
this  instance  remarkably  characteristic  of  the  virgin  state. 
It  is,  therefore,  a  most  singular  fact  that  a  new  growth  should 
possess  the  function  of  a  normal  gland,  although  somewhat 
imperfectly,  especially  when  those  organs,  which  the  new 
growth  closely  resembled,  had  never  been  stimulated  to  the 
performance  of  their  own  peculiar  function. 

"We  shall  now  take  a  comparative  review  of  these  two 
very  interesting  cases :  Both  the  patients  were  very  young 
women,  in  good  health,  when  the  tumors  were  first  observ^ed. 
One  had  been  married,  and  was  in  the  early  months  of  preg- 
nancy^ when  she  discovered  the  tumor.  The  other  was  an  un- 
married woman,  and  a  virgin,  when  the  development  of  the 
tumor  began.  In  both  cases  soon  after  the  observation  of  the 
tumor,  considerable  difficulty  arose  in  diagnosticating  the  dis- 
ease; in  the  first  case,  on  account  of  the  general  enlargement 
of  the  mammary  gland  coincident  with  pregnancy;  in  the 
second,  because  the  development  of  the  new  growth  was  ac- 
companied with  general  enlargement  of  the  entire  organ. 
Until  this  general  enlargement  of  the  organ  had  subsided,  the 
tumor  was  not  perceptible  or  distinguishable  by  touch  or 
sight.  When,  however,  in  one  case,  lactation  had  produced  a 
rather  relaxed  state  of  the  breast,  and,  in  the  other  case,  the 
general  excitation  of  the  organ  had  subsided,  then,  and  not 
till  then,  the  diagnostication  of  the  disease  was  comparatively 
easy. 

"  These  remarks  are  introduced  in  order  to  show  the  very 
great  caution  which  should  be  exercised  in  pronouncing  an 
opmion  upon  the  nature  of  almost  all  diseases  of  the  breast 
during  any  active  or  excited  condition  of  the  normal  mam- 
mary gland.  Surprise  would  perhaps  scarcely  be  excited  by 
the  existence  of  the  solid  and  fatty  particles  of  milk,  in  the 
case  in  which  the  function  of  lactation  had  been  performed 
upon  three  separate  occasions  while  the  tumor  was  growing. 
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But  the  other  case  demonstrates  that  even  a  virgin  may  have 
a  tumor  of  this  nature  developed  in  the  breast,  and  that  the 
new  growth  may  so  closely  resemble  the  normal  gland,  and 
be  so  perfectly  well  developed,  as  to  secrete  the  fatty  and  oily 
particles  of  common  milk. 

"In  both  these  cases  the  tumors  were  removed  without 
cutting  away  the  smallest  piece  of  the  normal  mammary 
gland,  a  proceeding  highly  important  in  a  practical  point  of 
view;  indeed,  in  all  cases  of  a  like  kind,  the  breast  itself  should 
be  carefully  sought  for  and  preserved.  This  important  fact 
is  alluded  to  by  Sir  Benjamin  Brodie." 

At  times  these  breast  growths  are  composed  of  loosely 
connected  fibre  tissue,  with  but  a  small  admixture  of  the 
glandular  elements;  the  growth  would  then  be  called  flbro- 
cellular.  The  best  example  of  this  kind  that  I  have  seen  I 
now  record.  The  clinical  history  of  these  cases,  however,  and 
the  chances  of  complete  immunity  from  future  trouble  after 
the  removal  of  the  primary-  gro>^i;h,  are  the  same  as  in  the 
most  benign  tumor. 

Case  I. — Fibro-cellular  tumor  of  breast,  weighing,  on  re- 
moval, four  pounds  thirteen  ounces.  It  had  commenced  during- 
pregnancy,  and  had  grown  rapidly  during  lactation.  It  was 
removed,  and  a  good  recovery  took  place,  the  woman  being- 
well  fifteen  years  subsequently. 

Louise  H.,  aged  34,  a  married  woman,  the  mother  of  five 
children,  came\inder  my  care  on  March  ITth,  1868,  with  a  tumor 
in  her  left  breast,  which  had  been  growing  for  eight  months, 
and  had  made  its  appearance  during  the  sixth  month  of  preg- 
nancy. She  had  been  confined  when  coming  under  observa- 
tion five  months,  and  was  suckling  with  the  healthy  breast, 
but  not  with  the  affected  one,  although  at  times  milk  ran 
from  the  nipple.  The  tumor,  during  three  months,  had  grown 
rapidly.  When  seen  the  left  breast  formed  a  large  tumor, 
which  measured  twentv-five  inches  in  circumference,  and  at 
its  base  seven  inches.  It  was  quite  movable  over  the  pectoral 
muscle,  and  the  skin  over  it,  though  stretched,  was  not  ad- 
herent. The  nipple  was  flattened  out.  The  surface  of  the 
tumor  was  somewhat  nodulated,  and  the  mass  felt  solid  and 
elastic,  but  it  did  not  fluctuate.    The  temperature  of  the  breast 
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was  higher  than  the  healthy  gland.  The  axillary  glands  were 
not  enlarged.  The  tumor  was  excised,  and  weighed  on  re- 
moval nearly  five  pounds."  "Under  the  microscope  the  tumor 
was  found  to  be  composed  of  fibro-cellular  structure  in  various 
stages  of  development.  A  certain  portion  was  made  up  of 
wavy  tissue  fully  formed.  A  larger  portion  was  composed  of 
elongated  cells,  and  fibre  cells  splitting  up  into  bundles  of 
wavy  tissue,  and  in  this  structure  a  large  number  of  nuclei 
were  observed.  In  addition  to  these  elements,  simple  cell 
structures  were  observed  in  various  portions  of  the  tumor. 
These  cells  were  for  the  most  part  closely  packed  together,  so 
that  in  a  section  composed  chiefly  of  wavy  tissue  and  fibre 
cells,  here  and  there  an  accumulation  of  simple  spherical  cells 
could  be  seen."  " 

It  seems  that  on  rare  occasions  these  growths  may  appear 
in  infancy;  when  so,  they  are  not  to  be  expected  to  show  the 
complete  glandular  elements  of  adult  life;  on  the  contrary, 
they  show  more  of  elementary  structures,  such  as  the  fatty 
and  fibrous,  with  some  tubes.  In  the  following  example  these 
points  are  illustrated,  the  best  glandular  elements  of  the  case 
being  the  presence  of  tubes. 

Case  II. — Lipomatous  adeno-fibroma  in  the  breast  of  a 
male  child  ten  months  old;  operation;  cure: 

Absalom  S.,  aged  10  months,  was  admitted  into  Guy's  on 
July  20th,  1874,  under  the  care  of  my  late  colleague,  Mr.  Cooper 
Forster,  with  a  hard  tumor,  the  size  of  a  walnut,  situated 
above  and  to  the  outer  side  of  the  left  nipple,  which  moved 
freely  upon  the  deeper  parts,  but  to  which  the  skin  was  ad- 
herent, but  not  discolored.  The  mother  had  noticed  the  lump 
for  about  four  months,  and  it  had  grown  rapidly.  The  growth 
was  excised  on  July  22d,  and  found  to  be  made  up  of  fat  and 
fibrous  tissue,  with  some  imperfectly  developed  breast  tubes. 
"  The  tumor  showed  a  number  of  tubes  like  breast  tubes,  and 
outside  them  a  germinating  fibrous  stroma,  containing  oval 
nuclei  '*  (Goodhart).    The  child  did  well. 

Macroscoptcal  Appearances  of  the  Adenomata  and 
Adeno-fibromata, — The  external  phj'sical  characters  of  these 
growths  after  removal,  as  well  as  the  appearances  of  tlieir 
surfaces  on  section,  are  very  variable,  and  yet  in  both  aspects 
they  possess  a  strong  family  likeness. 
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That  is,  all  are  encapsuled,  although  the  capsules  ma^'  vary 
much  in  their  density;  all  are  lobulated^  some  but  slightly, 
othere  in  a  very  marked  bossy  way  (Plate  L,  Fig.  1). 

All  have,  on  manipulation,  a  firm  and  fleshy  feel;  and  they 
rarely,  if  ever,  are  so  hard  as  a  scirrhus. 

Some  of  these  tumors,  although  a  small  minority,  are  in- 
timately connected  with  the  breast,  so  that  to  remove  them, 
a  portion  of  the  gland  itself  will  have  to  be  taken  away. 
Others,  which  form  the  large  majority,  are  so  loosely  attached 
to  it,  that  they  may  be  shelled  out,  on  the  division  of  the  cap- 
sule which  surrounds  them.  In  a  few  cases  the  tumor  is 
pedunculated  and  appears  as  a  kind  of  outgrowth  from  the 
edge  or  one  of  the  surfaces  of  the  gland. 

On  section,  the  cut  surface  of  every  variety  of  these  two 
forms  of  tumor  has  a  tendency  to  become  convex,  and  to  exude 
a  tenacious  mucoid  fluid.  It  has,  when  fresh,  a  white,  pinkish 
or  red  appearance,  according  to  its  vascularity,  and  presents 
many  different  forms  of  lobulation,  as  well  as  degrees  of 
density. 

In  some  cases  the  surface  will  show  either  a  coarse  or  fine 
fibrous  structure,  and  under  such  circumstances,  little  or  no 
glandular  elements  will  be  found;  the  tumor  belonging  to  the 
fibromata :  while  in  others  the  most  striking  feature  will  be 
that  of  lobulation.  It  occasionally  happens  that  these  two 
varieties  of  tumor  are  found  in  the  same  breast.  In  examin- 
ing a  series  of  specimens  of  this  kind,  the  varieties  of  forms 
which  the  lobules  assume  is  very  remarkable.  Where  the 
lobules  are  large,  the  growth  will  generally  be  succulent; 
when  they  are  small,  it  will  be  compact.  In  the  compact  form 
the  microscopical  structure  of  the  tumor  will  be  that  of  a 
fibroma,  including  in  its  concentric  interlacunar  bundles  of 
fibrous  tissue  the  caecal  terminations  of  the  ducts  and  acini  of 
the  gland.  In  the  more  succulent  forms  of  growth  the  tumor 
will  be  more  or  less  furrowed  and  fissured,  foliated  or  dendri- 
tic, and  ducts  in  the  process  of  development  will  be  seen  mixed 
with  the  true  glandular  elements.  In  some  cases,  again,  the 
lobules  will  be  compact,  smooth,  and  apparently  homogeneous; 
while  in  others,  or  even  in  another  part  of  the  same  tumor, 
the  lobe  will  be  subdivided  up,  and  each  small  lobule  will  be 
apparently,  except  at  its  base,  free  from  connective-tissue 
attachments  to  the  neighboring  lobules  (Fig.  2).    Under  these 
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circumstances,  it  will  present  to  the  eye  much  the  appearance 
of  a  coarse  papillomatous  growth  pressed  into  a  capsule,  each 
papilla  being  composed  of  the  caecal  terminations  of  gland 
structure,  filled  with  epithelial  cells,  and  held  together  by 
fibrous  elements. 

Histologically  the  epithelial  elements  will  be  normally  ar- 
ranged (typical)  upon  their  special  basement  membrane,  and 
although  these  elements  may  be  found  in  excess  within  the 
acini  of  the  gland  structure,  they  will  still  possess  a  kind  of 
regularity  in  their  arrangement. 

In  carcinoma  no  such   regularity  will  be  observed.     The 
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epithelial  gland  elements  will  not  only  have  no  special  relation 
to  the  cell  wall,  but  they  v.ill  be  found  in  as  great  abundance 
outside  as  within  the  cell,  and  in-egularly  placed.  In  fact, 
they  will  be  found  to  be  infiltrating  the  whole  structure.  The 
presence  of  the  membrana  propria  in  adenoma,  and  its  absence 
in  carcinoma,  dilTerentiate.s  the  one  disease  from  the  other. 

In  many  of  these  tumors,  roimded  cavities  or  irregularly 
ciiiTed  spaces  are  visible,  which  contain  a  mucoid  fiuid,  possi- 
bly more  or  less  blood-stained.  These  spaces  are  sometimes 
dilated  ducts,  containing  degenerating  epithelium,  and  some- 
times apparently  spaces  due  to  the  distention  caused  by  the 
degenerate  products  of  the  epithelium  of  the  growth.  In  cer- 
tain examples  of  the  solid  lobulated  adeno-fibroma  occupying 
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one  of  the  lobes  of  the  gland,  and  associated  with  it,  cysts  will 
be  found  of  all  sizes,  more  or  less  occupying*  portions  of  the 
gland.  The  cysts  may  be  present  without  as  well  as  with  in- 
tracystic  growths,  and  these  growths  may  be  of  different  di- 
mensions and  of  different  structure. 

Such  growths  will,  however,  to  a  certainty  approach  the 
adenomata  in  microscopical  structure,  and  show  a  very  vari- 
able amount  of  connective-tissue  elements  between  the  lobules, 
some  being  dense,  others  \ety  loosely  connected,  indeed,  proba- 
bly floating  in  the  serous  fluid  of  the  cavity  (duct  ?)  in  which  it 
is  growing. 

The  co-existence  of  these  varieties  of  growths  in  the  same 
gland,  at  the  same  time,  raises  the  question  as  to  the  origin 
of  the  more  solid  forms,  and  suggests  the  probability  that 
they  had  originally  an  intracystic  origin,  and  had  filled  the 
cyst.  This  probability  is  likewise  supported  by  the  clinical 
fact,  that  in  these  cases  of  solid  growth  there  is  occasionally 
found  during  their  development  a  serous  or  sanguineous  dis- 
charge from  the  nipple,  which  can  be  increased  by  pressure; 
and  also  by  the  pathological  facts  that  in  certain  specimens  *• 
a  tube  can  be  introduced  into  the  duct  near  the  nipple,  and 
from  it  all  the  cysts  composing  the  mass  of  cystic  and  intra- 
cystic growths  inflated;  while  in  certain  cases  in  which,  after 
removal,  fresh  growths  appear,  the  first  tumor  will  be  of  the 
more  solid  or  fibrous  variety;  the  second  in  time  of  age,  cystic 
with  loose  intracystic  growths;  and  the  third  like  the  first,^ 
solid:  the  first  and  last  growths  being  adeno-fihromata,  the 
second  cystic  adenoma.  The  following  case  of  Mr.  Birkett's 
illustrates  this  point: 

Case  I. — Of  the  alternation  of  the  so-called  "chronic  mam- 
mary'' tumor,  and  the  '*cvsto-sarcoma''  in  the  same  indi- 
vidual,  and  at  different  periods  of  life. 

A  liealthy,  married,  but  sterile  woman,  was  first  seen  by 
me  in  June,  1851.  She  was  forty-five  yeai*s  old,  strong,  and 
in  good  health,  although  lately  she  had  felt  weak  and  sinking, 
and  had  become  rather  thinner.  The  catamenia  were  not 
regular,  and  at  times  she  had  suffered  with  dysmenorrhoea. 
Four  or  five  months  before  her  application  to  me  she  discov- 
ered a  lump  in  her  right  breast;  it  had  been  preceded  by  a 
pricking  and  shooting  pain,  and  these  sensations  had  attracted 
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her  attention  to  the  part.  When  I  saw  the  tumor  it  measured 
about  one  and  a  half  inches  square ;  it  was  seated  on  the  sur- 
face of  the  gland,  and  rather  toward  its  sternal  border.  It 
was  very  firm^  movable,  lobed,  and  irregular  on  its  surface, 
and  it  seemed  quite  detached  from  the  tissues  of  the  breast 
itself.  The  woman  suffered  g^eat  pain  upon  gentle  manipula- 
tion, and  even  for  some  time  afterward.  The  nipple  was  un- 
affected and  the  axillary  lymphatic  glands  were  quite  healthy. 
She  said  her  sister  had  died  of  a  cancer  in  the  face.  Her  gen- 
eral health  at  this  time  was  a  little  deranged,  her  appetite 
bad,  and  she  complained  of  weakness.  Soothing  applications 
were  employed  over  the  tumor,  and  her  general  health  being 
improved  by  the  exhibition  of  medicines,  the  tumor  was  re- 
moved on  the  16th  December,  1851,  by  making  a  single  verti- 
cal incision  through  the  integument.  No  part  of  the  breast 
itself  was  removed.  The  new  growth  was  inclosed  in  a 
loosely  attached  envelope;  it  consisted  of  three  unequally  pro- 
portioned lobes,  and  these  of  lobules  which  were  all  associated 
together  by  loose  connective  tissue,  in  which  the  caecal  ter- 
minations of  the  ducts  loaded  with  epithelium  were  inclosed, 
constituted  the  lobules. 

The  wound  healed  favorably,  although  the  whole  gland 
was  extremely  tender  and  swollen,  soon  after  the  operation. 
During  the  whole  year  1852  the  breast  was  usually  painful  at 
the  catamenial  periods,  and  there  appeared  to  be  considerable 
local  excitement  in  the  organ. 

In  November,  1853,  two  years  after  the  first  operation,  a 
new  growth  was  discovered  near  the  cicatrix ;  the  whole  breast 
was  very  painful;  and  in  February,  1854, 1  removed  this  second 
growth,  together  with  the  cicatrix  and  a  very  little  adherent 
gland  tissue.  The  dissection  of  this  new  growth  exposed  sev- 
eral cysts  of  variable  size,  and  which  were  filled  with  intra- 
cystic  growths,  minutely  and  finely  divided  into  lobules:  these 
were  very  loosely  united  together  hy  connective  fibre  tissue. 
In  another  part  was  a  growth  much  more  resembling  in  ap- 
pearance the  first  growth  that  I  removed ;  it  was  firm,  lobu- 
lated,  enveloped  in  a  fibrous  capsule,  and  entirely  united  into 
a  solid  mass  by  connective  fibre  tissue.  As  in  the  first  growth, 
so  in  these,  the  minute  elements  of  gland  tissue  were  dis- 
tinctly visible  when  magnified;  and  although  the  caecal  termi- 
nations of  the  ducts  differed  from  those  of  the  first  growth 
10—8 
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in  laaiiy  particulars,  yet  they  were  well  marked  and  char- 
acteristic. 

The  wound  healed  favorablj',  but  during  the  summer 
mouths  of  1854  she  suffered  gn^^at  pain  in  the  axillary'  half  of 
the  organ;  the  whole  became  much  swollen  and  indurated, 
and  resembled  the  breast  of  a  woman  during  the  later  months 
of  pregnancy. 

In  October,  1854, 1  discovered  a  third  growth  at  some  dis- 
tance from  the  cicatrix,  and  among  the  axillary  lobes  of  the 
gland.  This  increased  rapidly,  and  was  accompanied  with 
general  swelling  and  induration  of  the  breast.  I  removed  the 
third  growth  in  February,  1855.  It  was  much  larger  than 
either  of  the  others,  was  embedded  in  the  lobes  of  the  breast, 
and  was  firm,  dense,  lobulated,  and  imited  together  hy  con- 
nective fibre  tissue.  In  this  growth  the  caecal  terminations  of 
gland  tissue  were  distinctly  seen. 

In  July,  1855,  the  patient  was  well.  The  principal  facts  of 
the  case  are  as  follows :  The  patient  when  the  first  growth 
was  discovered,  was  45  years  old.  The  first  growth  was  eleven 
months  old  when  removed ;  between  the  removal  of  the  first 
growth  and  the  discover^^  of  the  second,  one  year  and  ten 
months  elapsed;  the  second  growth  was  three  months  old 
when  removed;  between  the  removal  of  the  second  growth 
and  the  discovery  of  the  third,  eight  months  elapsed;  the  third 
growth  was  four  months  old  when  removed.  All  the  growths, 
varying  as  they  did  in  their  external  appearances,  still  exhib- 
ited, when  carefully  and  minutely  examined,  those  elements 
and  structures  which  are  found  in  the  mammary'  gland  itself^ 
with  the  exception  of  ducts.  All,  therefore,  come  under  the 
denomination  "  adenocele." 

The  first  and  last  were,  however,  of  the  same  nature  as  the 
tumor  termed  by  Sir  A.  Cooper,  "  chronic  mammary  tumor." 
The  second  growth  belongs  to  that  class  of  growths  described 
by  many  writere  under  the  term  "  cysto-sarcoma.'* 

Tliis  case,  therefore,  clearly  demonstrates,  that  in  one  and 
the  same  individual,  at  different  times,  these  new  growths 
may  alternate  with  each  other.  It  likewise  shows,  that  the 
second  growth  grew  more  rapidly  than  the  first,  and  the  third 
more  rapidly  than  either  of  the  other  two;  and  also,  that  the 
interval  of  time  between  the  development  of  the  second  and 
thiixl  growth  was  much  shorter  than  that  between  the  first 
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and  second.  These  facts,  which  repeat  themselves  in  the 
natural  history  of  recurrent  new  growths,  are  now  generally 
recognized. 

Such  cases  as  these  form  as  it  were  connecting  links  be- 
tween the  more  solid  varieties  of  fibromata  and  flbro-adeno- 
mata,  and  the  cystic  forms  of  benign  breast  disease,  to  which 
attention  will  be  drawn  in  the  chapter  devoted  to  the  subject 
of  "  cystic  disease  with  intracystic  growths." 

When  these  fibro-adenomata  are  undergoing  degenerating 
changes,  they  will  appear  to  the  eye  of  a  yellow  color,  and  by 
pressure  or  scraping  the  cut  surface  cheesy  dead  epithelial 
cells  may  be  made  prominent.  Under  other  circumstances, 
when  the  growth  is  undergoing  a  myxomatous  degeneration 
a  section  of  the  growth  will  present  a  honeycombed  surface, 
and  the  hollows  of  the  fibrous  structure  will  be  filled  with  a 
gelatinous  mucoid  fluid. 

Symptoms. — These  benign  solid  tumors  of  the  breast  are 
usually  discovered  by  accident,  the  patient's  attention  being 
rarely  drawn  to  the  part  by  anything  that  could  be  called 
pain;  an  uneasy  sensation  in  the  breast  is  the  most  that  is 
experienced.    Such  a  tumor  feels,  when  discovered,  as  a  hard 
or  fleshy,  smooth  or  lobulated  nodule,  upon,  behind,  or  within 
the  substance  of  the  breast  gland ;  it  is  generally  very  mov- 
able, and  feels  like  a  loose  body  in  the  breast,  which  may  at 
times  be  separated  from  it;  but  should  the  growth  occupy  the 
centre  of  the  gland  or  one  of  its  lobes,  this  separation  will  not 
be  possible.    As  it  grows,  it  troubles  mainly  from  mechanical 
causes,  for  it  maintains  its  original  features  throughout;  it 
may  develop  fresh  lobules,  or  become  more  rounded  in  its  out- 
line, but  it  will  never  do  more  to  surrounding  structures  than 
stretch  them,  or  press  them  aside.     The   mammary  gland 
itself,  when  these  growths  are  large,  may  become  atrophied,  or 
pressed  away  up  to  one  or  other  side  of  the  new  growth,  ac- 
cording to  the  lobule  of  the  breast  in  which  the  growth  origi- 
nally appeared.    When  the  tumor  is  central  or  approaches 
that  position,  the  breast  will  be  flattened  out  over  its  surface. 
The  nipple  is  rarely  much  influenced  by  the  growth,  and  when 
^  it  is  from  mechanical  causes.    Thus  a  tumor  occupying  the 
centre  of  a  lobe  covered  with  breast  structure  will  stretch  the 
duct8,draw  upon  the  nipple,  and  thus  cause  either  an  obliquity 
of  its  position,  or  some  retraction  (Fig.  4,  page  179).    Should 
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the  tumor  be  a  central  one,  and  press  equally  in  all  directions, 
the  nipple  will  become  either  flat  or  retracted ;  I  have  seen 
several  examples  of  this  affection  in  which  this  latter  condi- 
tion was  present. 

Ver3^  little  pain  attends  the  ^owth  of  these  tumors;  indeed, 
in  the  majority  of  cases  the  only  sources  of  bodily  discomfort 
of  which  patients  complain  are  due  to  the  mechanical  effect 
of  the  tumor.  The  chief  distress  is  mental,  viz.,  the  fear  of 
what  seems  so  simple  becoming  eventually  a  "  cancer,'*  or  a 
source  of  unknown  and  severe  trouble  unless  submitted  to 
operation.  In  exceptional  cases  pain  is,  however,  exi>erienced. 
Mr.  Birkett  mentions  the  fact  that  in  one  case  intense  suffer- 
ing was  due  to  the  filament  of  a  nerve  being  included  in  the 
new  growth;  and  I  have  certainly  found  the  breasts  of  some 
young  women  who  have  these  growths  as  sensitive  as  the 
simple  and  uncomplicated  irritable  mamma. 

The  integument  covering  the  growth  is  very  rarely  impli- 
cated, since  it  is  elastic,  and  yields  kindly  under  a  distention 
which  is  slow  and  steady.  Should  the  growth,  however,  be 
rapid,  the  skin  may  inflame,  and  even  ulcerate,  so  as  to  allow 
the  escape  of  the  tumor's  contents.  With  solid  growths  such 
as  we  are  now  considering,  this  result  is  very  rare;  I  have  but 
once  known  inflammation  to  occur  from  distention  in  such  a 
case.  In  cystic  disease  the  complication  is  more  common. 
These  tumors  never  become  fixed  to  the  deeper  tissues,  and 
only  affect  them  mechanically  by  pi'essure,  although,  as  I  have 
said,  they  may  be  found  to  be  adherent  to  adjacent  portions 
of  the  breast.  They  do  not  as  a  rule  give  rise  to  any  lymphatic 
enlargement,  and  should  they  do  so,  it  will  probably  be  from 
some  degenerative  or  necrotic  change  which  is  taking  place  in 
the  growth,  or  from  some  irritating  etfect  the  growth  is  pro- 
ducing on  the  skin  or  parts  around.  When  lymphatic  en- 
largement co-exists  with  a  tumor  which  is  believed  to  be  be- 
nign, the  suspicion  of  its  being  otherwise  should  be  raised. 

Rapidity  of  Orowth, — The  more  solid  the  tumor,  the 
slower  its  growth;  the  more  succulent  and  loose  the  struc- 
ture, the  more  rapid  its  increase.  When  associated  with  cysts, 
a  tumor  may  enlarge  rapidly,  and  this  enlargement  may  be 
the  product  of  increased  effusion,  or  due  to  the  occurrence  of 
bleeding  into  the  cyst.  I  have  recorded  a  marked  example  of 
the  latter  cause  in  the  twelfth  volume  of  the  Pathological 
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Society's  Transactions.  On  the  other  hand^  these  tumors  on 
rare  occasions  cease  to  ^ow  or  eveti  diminish  in  size;  when  it 
is  probable  that  the  diminution  in  size  is  due  to  the  absorp- 
tion of  some  of  the  fluid  that  bathed  the  free  portion  of  a 
pedunculated  g^rowth. 

I  have  been  quite  unable  to  determine  the  average  rate  of 
increase  of  these  tumors;  it  is  so  variable.  The  fibromata 
and  more  solid  adeno-flbromata  rarely  attain  any  size;  one 
the  size  of  a  large  walnut  may  be  the  product  of  three  or  four 
years'  growth,  and  another  three  inches  across  represent  the 
growth  of  fifteen  or  more  years.  The  more  succulent  varieties 
of  the  adeno-fibromata,  although  they  are  usually  larger  than 
the  more  solid^  attain  a  great  size  in  only  rare  examples.  I 
have  removed  one  of  the  compact  form  from  a  married 
woman,  aged  30,  four  inches  across,  that  was  said  to  have 
grown  in  as  many  months.  In  exceptional  cases  both  the 
solid  and  succulent  varieties  may  grow  rapidly.  The  cystic 
forms,  as  will  be  shown  later  on,  may,  however,  increase  up 
to  the  weight  of  many  pounds.  A  tumor  that  grows  rapidly 
with  the  clinical  features  of  an  adeno-fibroma,  and  is  not  cys- 
tic, is  probably  sarcomatous. 

Multiplicity  of  and  Recurrent  Growths. — It  is  by  no 
means  rare  for  the  breast  of  a  woman  to  hold  two  or  more  of 
these  adeno-fibromatous  tumors,  and  both  breasts  at  times 
may  be  equally  affected.  When  more  than  one  exists  in  the 
same  breast,  the  tumors  are  as  a  rule  of  the  same  form  and 
density-,  but  I  have  on  more  than  one  occasion  removed  from 
a  breast  a  compact  tumor,  which  would  be  pathologically  de- 
scribed as  a  fibroma,  and  at  the  same  time  a  second  tumor  of 
a  looser  and  more  succulent  kind,  made  up  of  glandular  ele- 
ments, to  which  the  term  adenoma  would  be  applicable :  the 
former  example  containing  but  little,  and  the  latter  much,  of 
the  glandular  structure.  In  the  same  way,  recurrent  growths 
may  vaiy  in  individual  character,  though  agreeing  in  kind;  a 
primary  growth  may  thus  be  of  the  compact  kind,  and  the 
recurrent  of  the  succulent;  in  Prep.  2299"  of  the  Guy's  Hospi- 
tal Museum  there  are  three  specimens  demonstrating  this,  the 
tliird  partaking  of  the  characters  of  the  first. 

What  has  been  described  as  recurrence  in  any  given  case 
may  be,  in  truth;  simply  the  continued  growth  of  a  tumor 
which  was  overlooked  during  the  first  operation  on  account  of 
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its  smallness.  I  have  twice  seen  a  second  small  fibro-adenoma 
come  into  view  in  the  incision  for  the  removal  of  the  first 
gn*owth,  which,  had  it  been  undiscovered,  would  have  grown, 
and  been  called,  though  wrongly,  a  recurrent  tumor.  Tumors 
that  re-appear  a  few  months  after  the  removal  of  the  first 
growth  should  be  regarded  as  growths  that  had  been  not  dis- 
covered.    (See  pages  123,  124.) 

These  "  adeno-fibromata  "  are  found  as  a  rule  in  the  young- 
and  unmarried,  and  in  the  apparently  healthy  and  robust; 
they  occur,  however,  occasionally  in  the  aged.  The  best  ex- 
ample of  the  kind  I  have  seen  was  in  a  single  lady,  aged  71, 
and  it  had  been  of  twelve  years'  growth.  When  I  saw  her  it 
was  ulcerating.  I  consequently  removed  the  whole  tumor  and 
gland,  with  an  excellent  result.  The  specimen  contains  sam- 
ples of  every  variety  of  this  class  of  tumors;  some  masses 
representing  well  the  fibroma,  others  the  most  typical  and 
marked  adenoma,  both  of  the  compact  and  loose  forms.  The 
adeno-fibromata  are  seen  in  ever}'-  stage.  The  more  compact 
form  of  adeno-fibroma,  or  fibroma,  appears  generally  in  girls 
about  the  age  of  puberty,  the  gland  structure  at  this  age 
having  but  just  advanced  sufficiently  far  so  as  to  be  ready 
under  the  natural  stimulant  of  conception  for  a  more  complete 
development.  In  such  subjects,  when  the  breast  is  the  seat 
of  a  new  growth,  the  adenomatous  element  is  slight,  but  the 
fibrous  is  in  excess.  In  maturer  women,  and  specially  in  those 
who  have  borne  children  or  nursed  (when  the  procreative 
organs  are  active,  and  the  mammary  glands  are  in  a  state  of 
"developmental  perfection'')  the  most  perfect  example  of 
adenomatous  tumor  is  to  be  expected,  since  in  these  subjects 
the  glands  have  reached  their  highest  physiological  function, 
and  consequently  their  highest  development,  and  any  new 
growths  originating  in  connective  tissue  at  this  period  would 
naturally  include  the  active  gland  structure,  and  present  a 
more  or  less  succulent  and  well-marked  adenoma  or  adeno- 
flhroma,  the  gland  elements  being  in  excess  over  the  fibrous. 
They  are  occasionally  met  with  in  men  in  the  proportion  of  1 
to  2TT  cases  of  adeno-fibromata  in  women,  as  shown  by  Mr. 
W.  R.  Williams,  in  an  able  analysis  of  11,100  cases  of  neo- 
plasms admitted  into  four  large  metropolitan  hospitals,  during* 
periods  varying  from  ten  to  seventeen  years,  and  ending*  1883. 
In  women  the  majority  of  these  cases  begin  to  grow,  or  are 
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first  discovered,  between  the  ages  of  21  and  30,  although,  as 
shown  by  my  table,  almost  as  many  begin  in  younger  people, 
at  or  after  puberty;  at  later  periods  of  life  they  less  frequently 
originate,  although  they  may  be  frequently  found  to  exist  in 
them. 

From  my  notes  of  .100  cases  consecutively  observed,  seen, 
and  analyzed  to  make  out  these  points: 

27  cases  were  first  discovered  between  puberty  and  the  age  of 

20,  that  is,  during  the  developmental  stage  of  the  breast's 

life. 
35  cases  appeared  between  21  and  30  years  of  age,  or  during 

the  period  of  its  functional  perfection. 
22  cases  appeared  between  31  and  40,  during  the  period  of  its 

maturity. 
13  cases  appeared  during  41  and  50;  and 
3  cases  appeared  in  women  over  50,  or  during  the  period  of 

its  functional  decline. 
46  of  these  cases  occurred  in  single  women; 
39  in  the  married  and  prolific; 
15  in  the  married  and  sterile. 

Single  women  during  their  prime  are  consequently  most 
prone  to  be  attacked  by  these  growths,  and  the  married  and 
prolific  are  the  next;  the  old  maid  and  the  married  and  sterile 
woman  being  comparatively  free  from  these  benign  tumors. 

Cau^e. — No  definite  cause  can  usually  be  ascribed  for  the 
appearance  of  these  growths,  although  in  quite  exceptional 
cases  injury  has  been  assigned.  I  cannot  say,  however,  that 
I  have  ever  been  satisfied  with  any  such  explanation,  for  the 
tumor  has  usually  been  discovered  too  soon  after  the  supposed 
cause  to  render  the  suggestion  probable.  As  a  rule,  indeed, 
these  tumors  are  discovered  by  chance,  some  accident  or  blow 
having  drawn  the  patient's  attention  to  the  part,  and  thus  led 
to  the  disclosure  of  the  tumor. 

Diagnosis. — This  should  not  be  a  difficult  task  in  the  ma- 
jority of  cases.  A  fleshy  or  firm  movable  lobulated  tumor  in 
the  breast  of  a  healthy-looking  single  or  married  woman  under 
thirty;  with  a  mammary  gland,  its  nipple  and  skin  covering, 
in  other  respects  apparently  healthy;  and  with  a  history  of 
the  slow  and  probably  painless  increase  of  the  new  growth, 
or  if  painful,  only  so  at  intervals,  or  at  the  times  of  the  cata- 
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uuMUut  Bow,  is  probably  an  adeno-fibroma.  The  more  movable 
it  is  in  the  gland,  the  ^eater  the  probability  of  this  diagnosis 
Inking  correct;  the  more  fixed  it  is,  the  greater  the  chance  of 
tho  tumor  being  sarcomatous.  Any  growth  that .  infiltrates 
W\>>  gland,  wholly  or  in  part,  must  be  inflammatory^  or  cancer- 
iMin,  The  absence  of  fluctuation  in  any  part  of  the  tumor, 
\\\\k\  tho  absence  of  a  marked  lobulated  or  botryoidal  outline, 
♦♦HrhuloH  polycystic  disease;  although  in  everj'  case  of  growth 
l»ohoviHl  to  be  benign  found  in  the  breast  of  a  woman  over 
t'hll'ty,  the  suspicion  of  its  being  cystic  should  be  entertamed. 
riiM  Nolid  or  non-cystic  fibro-adenomata  grow,  as  already  de- 
NriilMMl,  in  capsules,  and  simply  expand  the  tissues  in  which 
IIm\v  ai'e  placed;  they  do  not  spread,  as  the  cancers  do,  by 
Mil  linr  local,  lymphatic,  or  vascular  infection,  but  cause  trouble 
NitMply  mechanically  by  their  presence;  they  do  not  give  rise 
I'O  dlMcharge  from  the  nipple,  as  do  many  of  the  cystic  tumors, 
aiMl  Mi«y  are  generally  found  in  women  who  are  apparently 
ItMulthy. 

I^nmiuisia, — This  is,  as  a  rule,  favorable,  for  when  one  of 
UiMttii  tumors  has  been  removed  there  is  every  reason  to  be- 
Umvm  that  no  return  will  take  place.  When  a  second  growth 
ii|i|MnirH  soon  after  the  removal  of  the  first,  there  is  good 
iitiiHon  to  believe  that  it  is  but  the  continued  growth  of  a  neo^ 
liliihin  which  existed  undiscovered  at  the  time  of  the  first 
opt^rution;  for  I  have  on  two  occasions  at  least,  when  an 
iuliMio-flbroma  was  being  removed  from  a  breast  by  an  incision 
through  the  breast  gland,  which  covered  the  capsule  of  the 
iiiiophisnj,  S(H»n  exposed  a  small  encapsuled  second  growth, 
ahout,  the  size  of  a  pea,  which,  if  left  at  that  time,  would  have 
grown,  and  appeared  as  a  second  or  return  growth.  Second 
or  third  growths  are,  however,  met  with,  but  such,  as  a  rule, 
iiriginati*  in  other  lobes  than  that  primarily  involved,  and 
runnoi  conseciiuMitly  be  called  recurrent,  for  such  a  term  refers 
to  thi»  r(»a|)peai':uK'e  of  a  neoplasm  in  the  position  of  some 
anteftuh'nt.  growth,  which  I  do  not  believe  takes  place  in  one 
out  of  a  hundnul  cases.  Many  of  these  tumors  after  a  time 
rcase  t,o  grow,  or  do  so  but  very  slowly;  some  without  doubt 
diminish  in  size,  and  wlien  duninution  takes  place,  the  growth 
j«  probably  cystic,  and  the  absorption  of  the  fluid  about  the 
grtjwth  has  caused  its  apparent  shrinkage.  To  this  point 
attention  will  bo  drawn  later  on.     (See  Shrinkage  of  Tumors, 
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page  315.)  The  more  fibrous  and  glandular^  or  adenoid,  the 
growth  is,  the  better  the  prognosis.  The  more  embryonic 
and  cellular  the  connective-tissue  elements  (that  is,  the  more 
the  growth  approaches  an  adeno-sarcoma  and  deviates  from 
an  adeno-fibroma)  the  greater  the  probabiUty  of  a  return. 

Treatment, — As  a  general  rule  all  these  tumors  should  be 
removed  by  excision,  since  experience  tells  us  that  they  will 
continue  to  grow  with  variable  degrees  of  rapidity;  that  a 
tumor  which  has  taken  months  or  years  to  attain  a  certain 
size  may  often  double  itself  in  as  many  weeks  or  months,  and 
that  no  local  treatment  by  applications  and  no  medicines  have 
the  slightest  influence  in  retarding  their  development  or  help- 
ing their  disappearance. 

It  is  not,  however,  necessary  to  remove  every  tumor  of 
this  kind  as  soon  as  it  is  discovered,  for  it  may  grow  so  slowly, 
and  be  so  little  in  the  way,  as  to  render  its  removal  a  matter 
of  small  urgency;  at  the  same  time,  such  a  tumor  should  be 
taken  away  from  any  woman  who  is  Ukely  to  become  preg- 
nant, or  who  is  past  the  age  of  35,  since  with  a  pregnancy  the 
neoplasm  is  certain  to  grow,  as  it,  with  the  gland  itself,  will 
have  increase  of  blood  sent  to  it,  and  likewise  from  nerve 
causes  will  receive  an  impulse  toward  growth;  and  after  the 
age  of  35  adeno-fibromatous  growths  are  more  likely  to  pass 
on  to  the  adeno-sarcomatous,  which  are  far  more  dangerous. 

The  operation  itself  is  neither  a  difficult  nor  dangerous  one. 
It  usually  consists  oi  a  clean  incision  through  the  overlying 
tissues  into  the  capsule  and  then  the  subsequent  enucleation 
of  the  growth.  The  tumor  should  be  well  pressed  forward  by 
the  left  hand  of  the  surgeon  grasping  the  tissues  deeply  on 
each  side  of  the  tumor  so  as  to  make  it  prominent  and  the 
tissues  over  it  tense;  the  incision  into  the  capsule  of  the 
gTo\ii:h  should  always  be  free,  and  made  in  a  line  radiating 
from  the  nipple,  as  by  this  incision  there  is  less  harm  done  to 
the  breast  structure  which  surrounds  the  growth,  and  the 
risks  of  injurmg  the  milk  ducts  are  much  diminished.  When 
the  capsule  has  been  divided,  the  growth  will  probably  become 
partly  extruded,  and  its  complete  extrusion  will  be  facilitated 
by  the  division  of  any  fascia  which  appears  to  hold  it  back, 
and  by  mtroducing  the  handle  of  the  knife  between  the  capsule 
and  the  growth  so  as  to  lever  it  out  of  its  bed.  The  attach- 
ments of  the  neoplasm  to  its  capsule  are  at  times  very  slight, 
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and  under  these  circumstances  it  is  readily  enucleated ;  when 
the  attachments  are  stronger  or  broader,  they  may  want 
division  with  the  knife,  and  under  these  conditions  some  vessels 
may  require  to  be  twisted  or  otherwise  secured. 

In  exceptional  cases  the  neoplasm  is  so  closely  connected 
with  the  breast  tissue  as  to  necessitate  the  removal  of  the 
lobe  of  the  gland  in  which  it  is  placed. 

All  bleeding"  should  be  thoroughly  arrested  before  the 
wound  is  closed,  by  the  torsion  of  every  vessel  of  any  size,  and 
the  temporary  introduction  into  the  capsule  or  cavity  of  the 
wound  of  a  sponge  wrung  out  of  hot  iodine  water.  Its  edges 
should  then  be  carefully  adjusted  by  means  of  fine  sutures  and 
strapping,  and  the  wound  dressed,  a  provision  being  carefully 
made  for  its  drainage  for  twenty-four  hours.  A  little  gentle 
pressure,  applied  either  through  iodoform  gauze,  salicylate 
wool,  or  a  soft  sponge  rendered  aseptic  with  iodoform  or  bo- 
racic  acid,  and  bound  on  with  a  bandage,  is  most  useful  in. 
checking  capillary  oozing  and  venous  hemorrhage. 

In  the  majority  of  these  cases  the  wound  heals  by  quick  or 
primary  union;  where  this  wished- for  result  is  not  secured, 
the  cavity  must  be  daily  washed  out  with  iodine  water,  or 
some  other  antiseptic  wash,  well  drained,  and  carefully  dressed 
with  such  antiseptic  dressings  as  are  favored  by  the  surgeon. 

Breasts,  after  having  been  subjected  to  an  operation  for 
the  removal  of  one  of  these  benign  neoplasms,  are  rarely  so 
injured  as  to  prevent  their  performing  their  physiological 
functions  when  occasion  calls.  In  the  larger  forms  of  tumor 
and  of  operation  this  result  may  ensue;  but  when  the  neo- 
plasm is  of  moderate  dimensions  it  is  not  to  be  anticipated. 

Should  the  tumor  have  been  allowed  to  attain  a  large  size, 
it  may  be  impossible  to  separate  breast  gland  from  growth; 
under  such  circumstances  it  may  be  necessary  and  expedient 
to  excise  both.  It  must,  however,  be  stated  that  large  tumors, 
even  up  to  seven  pounds,  may  be  removed  from  a  gland,  and 
the  latter  left  intact  and  capable  of  performing  its  true  func- 
tions; and  under  these  circumstances  it  is  the  surgeon's  duty 
to  attempt  to  save  the  gland,  even  when  it  may  appear  hope- 
less. These  principles  of  practice  are  clearly  applicable  to 
cases  met  with  dunng  the  child-bearing  period  of  life.  At 
later  periods  the  object  for  retaining  the  breast  does  not  exists 
consequently  the  practice  based  upon  it  is  not  necessary. 
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To  render  the  scar  of  the  operation  as  invisible  as  possible, 
Gaillard  Thomas,  of  New  York,'*  when  the  tumor  is  of  mod- 
erate dimensions,  makes  his  incision  in  the  fold  which  unites 
the  lower  hemisphere  of  the  breast  to  the  thorax,  and  having' 
dissected  the  gland  from  its  deep  attachments,  removes  the 
tumor  by  an  incision  made  in  the  under  surface  of  the  breast. 
The  wound  is  then  carefully  drained  and  treated,  and  the  sub- 
sequent scar  is  very  limited. 

It  occasionally  happens  that  a  breast  which  has  been  the 
seat  of  an  adeno-flbroma  becomes,  in  later  years,  the  subject 
of  a  cancer.  The  secondary  neoplasm  must  be  regarded  as  a 
new  growth  altogether,  and  as  having  only  a  very  slight  con- 
nection with  the  first,  that  connection  being  probably  the 
same  as  exists  between  a  cancer  and  a  scar  in  other  parts. 

To  more  fully  illustrate  many  of  the  practical  points  men- 
tioned in  these  pages,  the  following  brief  notes  of  cases,  ex- 
tracted from  my  note-book,  will  be  read  with  interest. 

The  first  case  refers  to  the  fact  that  in  making  a  section 
of  breast  tissue  to  enucleate  an  adeno-fibromatous  growth,  a 
second  smaller  tumor  was  exposed. 

Case  I. — Adeno-fibroma  of  breast;  excision;  second  tumor 
discovered  by  the  incision  made  to  remove  the  first;  removal 
of  second;  recovery: 

Harriet  P.,  aged  30,  single,  a  servant,  came  under  my  care 
on  September  23d,  18T4,  for  tumor  in  her  left  breast.  It  had 
appeared  nine  months  previously  as  a  small  movable  lump, 
which  steadily  increased.  At  present  it  measures  three  inches 
by  two,  is  situated  below  the  nipple,  is  movable,  nodulated, 
and  firm.  On  the  35th  an  incision  was  made  over  the  tumor, 
in  a  line  radiating  from  the  nipple,  into  its  capSule,  and  the 
growth  enucleated.  When  this  was  done,  a  second  tumor  was 
discovered  placed  deeply  in  the  gland  beneath  the  one  that 
had  been  removed.  This  was  then  enucleated,  and  a  good  re- 
covery followed.  A  precisely  similar  case  to  this  came  under 
my  care  in  the  person  of  Sarah  V.,  aged  25„  in  March,  1882. 

The  second  case  illustrates  a  very  important  point  in  the 
life  history  of  an  adeno  fibromatous  or  other  tumor;  and  that 
is,  the  enlargement  of  lymphatic  glands,  and  their  subsequent 
subsidence  after  the  removal  of  the  primary  growth.  The 
case  is  likewise  an  example  of  multiple  tumors. 
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Case  IL — Two  adeno-ftbromata  in  one  breast,  with  enlarg-ed 
lymphatic ^land;  subsidence  of  latter  after  removal  of  tumor: 

Sophy  S.,  aged  30,  a  childless  married  woman,  came  to  me 
on  May  19th,  1850,  with  two  hard  lobulated  tumors  on  the  axil- 
lary half  of  the  left  breast,  which  had  been  growing  for  three 
years.  One  was  as  large  as  a  walnut,  the  second  as  a  nut. 
Both  moved  freely  in  the  bi'east.  There  w^as  also  an  enlarged 
lymphatic  gland  in  the  axilla. 

May  28th.  The  tumors  were  enucleated  through  one  incision, 
and  were  excellent  specimens  of  the  adeno-flbromata ;  the 
gland  elements  predominating.  The  patient  made  a  good  re- 
covery after  the  operation.  The  enlarged  lymphatic  gland 
disappeared.    This  patient  was  quite  well  four  years  latec 

The  third  case  is  an  example  of  double  tumor  in  a  breast, 
the  tumors  being  good  examples  of  two  of  the  varieties  of 
adenoma.  It  shows,  moreover,  the  effects  of  pregnancy  upon 
the  growths,  and  the  value  of  saving  the  breast  in  the  opera- 
tion. 

Case  III. — Adenoma  of  breast,  associated  with  adeno- 
fibroma,  complicated  with  pregnancy;  suckling  with  the  af- 
fected gland;  operation;  recovery: 

Frances  F.,  aged  22,  came  under  my  care  March  15th,  1869, 
with  a  large  tumor  in  her  left  breast  of  two  years'  standing, 
and  a  smaller  one  of  twelve  months'.  She  was  then  six  months 
pregnant.  During  the  pregnancy  the  tumors  grew  fast,  as 
they  did  during  lactation,  which  she  carried  on  with  the  af- 
fected breast,  after  a  natural  labor,  for  three  months,  w^hen 
she  weaned  the  infant.  On  November  7th  one  tumor  was  as 
large  as  a  cocoanut,  and  the  second  the  size  of  a  small  orange. 
The  latter  tumor  was  much  harder  than  the  former.  On  Jan- 
uary 3d,  1870, 1  removed  the  tumors  and  left  the  breast  intact. 

The  larger  tumor,  as  seen  in  Fig.  2,  page  111,  and  Plate  L, 
Fig.  3,  was  a  fine  specimen  of  the  looser  kind  of  adenoma. 
The  smaller  was  more  of  an  adeno-flbroma ;  the  fibrous  tissue 
predominating  over  the  glandular.  This  patient  subsequently 
suckled  with  the  breast,  and  was  in  good  health  five  years 
after  the  operation.  This  patient's  sister  came  to  me  in  1870 
with  well-marked  so-called  hypertrophy  of  her  left  breast. 
The  gland  was  twice  the  size  of  the  right.  She  was  single, 
and  21  vears  of  age. 
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The  fourth  case  illustrates  the  effects  of  pregnancy  and 
lactation  in  the  growth  of  an  adenoma. 

Case  IV. — Adenoma  of  eighteen  years*  growth,  with  rapid 
increase  during  lactation : 

Mrs.  H.,  aged  38,  a  widow,  the  mother  of  one  child  three 
years  old,  came  under  my  care  on  June  12th,  1867,  with  a  large 
nodular  and  fairly  elastic  tumor,  the  size  of  a  cocoanut,  in  her 
left  breast.  The  breast  gland  could  be  separated  from  the 
tumor  without  difficulty,  and  the  nipple  was  natural.  The 
tumor  had  been  growing  for  eighteen  years,  slowly  for  fifteen, 
but  rapidly  after  her  last  pregnancy  and  lactation.  She  would 
not  consent  to  have  it  removed. 

The  fifth  case  is  full  of  interest,  since  it  is  an  example  of 
adeno-fibroma  in  a  woman,  aged  62,  and  was  associated  with 
a  retracted  nipple,  a  sign  which  is  too  readily  accepted  as  an 
indication  of  carcinoma.  The  new  growth  also  was  said  to 
have  followed  an  injury. 

The  sixth  case  likewise  illustrates  one  of  the  same  points, 
since  the  tumor  was  associated  with  a  retracted  nipple.  In  it,' 
as  in  the  former  cases,  the  growth  was  placed  in  the  centre  of 
the  breast  gland. 

Case  V. — Adeno-fibroma  of  the  breast  in  a  woman,  aged 
62,  following  a  blow,  associated  with  retracted  nipple : 

Dorothy  S.,aged  62,  came  under  my  care  on  July  23d,  1884, 
with  a  hard  lobulated  tumor  occupying  the  centre  of  the  left 
breast,  associated  with  a  retracted  nipple,  but  no  axillary 
g'landular  enlargement.  The  tumor  had  been  growing  for 
eight  months,  and  had  followed  a  blow  received  upon  the  part 
one  month  previously. 

July  30th.  The  tumor  was  removed  by  making  a  free  incision 
into  its  capsule,  in  a  line  radiating  from  the  nipple.  It  was 
encapsuled  and  turned  out  with  the  greatest  ease.  A  good 
recovery  ensued.  The  tumor  was  an  excellent  example  of 
adeno-fibroma. 

Case  VI. — Adeno-fibroma  of  the  breast,  with  retracted 
nipple,  in  the  daughter  of  a  woman  who  had  carcinoma  of  the 
breast : 

In  1878 1  removed  from  the  left  breast  of  Miss  N.,  a  healthy 
girl,  aged  18,  an  adeno-fibroma  of  six  months'  growth,  which 
was  placed  in  the  centre  of  the  breast,  and  gave  rise  to  re- 
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the  tumor  be  a  central  one,  and  press  equally  in  all  directions, 
the  nipple  will  become  either  flat  or  retracted;  I  have  seen 
several  examples  of  this  affection  in  which  this  latter  condi- 
tion v»ras  present. 

Verj^  httle  pain  attends  the  growth  of  these  tumors;  indeed, 
in  the  majority  of  cases  the  only  sources  of  bodily  discomfort 
of  which  patients  complain  are  due  to  the  mechanical  effect 
of  the  tumor.  The  chief  distress  is  mental,  viz.,  the  fear  of 
what  seems  so  simple  becoming  eventually  a  "  cancer,*'  or  a 
source  of  unknown  and  severe  trouble  unless  submitted  to 
operation.  In  exceptional  cases  pain  is,  however,  experienced. 
Mr.  Birkett  mentions  the  fact  that  in  one  case  intense  suffer- 
ing was  due  to  the  filament  of  a  nerve  being  included  in  the 
new  growth;  and  I  have  certainly  found  the  breasts  of  some 
young  women  who  have  these  growths  as  sensitive  as  the 
simple  and  uncomplicated  irritable  mamma. 

The  integument  covering  the  growth  is  very  rarely  impli- 
cated, since  it  is  elastic,  and  yields  kindly  under  a  distention 
which  is  slow  and  steady.  Should  the  growth,  however,  be 
rapid,  the  skin  may  inflame,  and  even  ulcerate,  so  as  to  allow 
the  escape  of  the  tumor's  contents.  With  solid  growths  such 
as  we  are  now  considering,  this  result  is  very  rare:  I  have  but 
once  known  inflammation  to  occur  from  distention  in  such  a 
case.  In  cystic  disease  the  complication  is  more  common. 
These  tumors  never  become  fixed  to  the  deeper  tissues,  and 
only  affect  them  mechanically  by  pressure,  although,  as  I  have 
said,  they  may  be  found  to  be  adherent  to  adjacent  portions 
of  the  breast.  They  do  not  as  a  rule  give  rise  to  any  lymphatic 
enlargement,  and  should  they  do  so,  it  will  probably  be  from 
some  degenerative  or  necrotic  change  which  is  taking  place  in 
the  growth,  or  from  some  irritating  effect  the  growth  is  pro- 
ducing on  the  skin  or  parts  around.  When  lymphatic  en- 
largement co-exists  with  a  tumor  which  is  believed  to  be  be- 
nign, the  suspicion  of  its  being  otherwise  should  be  raised. 

Rapidity  of  Growth, — The  more  solid  the  tumor,  the 
slower  its  growth;  the  more  succulent  and  loose  the  struc- 
ture, the  more  rapid  its  increase.  When  associated  with  cysts, 
a  tumor  may  enlarge  rapidly,  and  this  enlargement  may  be 
the  product  of  increased  effusion,  or  due  to  the  occurrence  of 
bleeding  into  the  cyst.  I  have  recorded  a  marked  example  of 
the  latter  cause  in  the  twelfth  volume  of  the  Pathological 
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Society's  Transactions.  On  the  other  hand,  these  tumors  on 
rare  occasions  cease  to  g^^ow  or  eveYi  diminish  in  size;  when  it 
is  probable  that  the  diminution  in  size  is  due  to  the  absorp- 
tion of  some  of  the  fluid  that  bathed  the  free  portion  of  a 
pedunculated  growth. 

I  havo  been  quite  unable  to  determine  the  average  rate  of 
increase  of  these  tumors;  it  is  so  variable.  The  fibromata 
and  more  soUd  adeno-fibromata  rarely  attain  any  size;  one 
the  size  of  a  large  walnut  may  be  the  product  of  three  or  four 
years'  growth,  and  another  three  inches  across  represent  the 
growth  of  fifteen  or  more  years.  The  more  succulent  varieties 
of  the  adeno-fibromata,  although  they  are  usually  larger  than 
the  more  solid,  attain  a  great  size  in  only  rare  examples.  I 
have  removed  one  of  the  compact  form  from  a  married 
woman,  aged  30,  four  inches  across,  that  was  said  to  have 
grown  in  as  many  months.  In  exceptional  cases  both  the 
solid  and  succulent  varieties  may  g^ow  rapidly.  The  cystic 
forms,  as  will  be  shown  later  on,  may,  however,  increase  up 
to  the  weight  of  many  pounds.  A  tumor  that  grows  rapidly 
with  the  clinical  features  of  an  adeno-fibroma,  and  is  not  cys- 
tic, is  probably  sarcomatous. 

Multiplicity  of  and  Recurrent  Growths. — It  is  by  no 
means  rare  for  the  breast  of  a  woman  to  hold  two  or  more  of 
these  adeno-fibromatous  tumors,  and  both  breasts  at  times 
may  be  equally  affected.  When  more  than  one  exists  in  the 
same  breast,  the  tumors  are  as  a  rule  of  the  same  form  and 
density,  but  I  have  on  more  than  one  occasion  removed  from 
a  breast  a  compact  tumor,  which  would  be  pathologically  de- 
scribed as  a  fibroma,  and  at  the  same  time  a  second  tumor  of 
a  looser  and  more  succulent  kind,  made  up  of  glandular  ele- 
ments, to  which  the  term  adenoma  would  be  applicable :  the 
former  example  containing  but  little,  and  the  latter  much,  of 
the  glandular  structure.  In  the  same  way,  recurrent  growths 
may  var^'  in  individual  character,  though  agreeing  in  kind;  a 
primary  growth  may  thus  be  of  the  compact  kind,  and  the 
recurrent  of  the  succulent;  in  Prep.  2299**  of  the  Guy's  Hospi- 
tal Museum  there  are  three  specimens  demonstrating  this,  the 
tliird  partaking  of  the  characters  of  the  first. 

What  has  been  described  as  recurrence  in  any  given  case 
may  be,  in  truth;  simply  the  continued  growth  of  a  tumor 
which  was  overlooked  during  the  first  operation  on  account  of 
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not  to  a  great  extent;  it  dwindled  down,  however,  from 
twenty-three  to  fourteen  inches.  A  fourth  pregnancy  then 
occurred,  when,  as  before,  the  tumor  increased,  and  soon  at- 
tained a  measurement  of  twenty-nine  inches,  and  a  weight  of 
nearly  twenty  pounds.  At  this  time  she  came  under  the  care 
of  Dr.  Ash  well.  A  natural  labor  soon  followed,  and  four  days 
after  parturition.  Dr.  Oldham,  who  was  watching  the  case, 
reported  that  the  circumference  of  the  tumor  had  increased 
two  inches  and  a  half,  so  that  it  measured  thirty  and  half 
inches.  Four  weeks  after  labor  the  timior  had  decreased  five 
inches;  she  did  not  suckle  with  the  breast,  although  she  did 
with  the  other;  on  applying  pressure  to  the  breast,  a  little 
milk  exuded  from  the  nipple.  The  engraving  above  represents 
the  appearance  of  the  growth,  which  was  lobulated,  soft,  and 
elastic.  It  measured  twenty-nine  inches  round,  and  weighed 
nearly  twenty  pounds.  Dr.  Ashwell  regarded  the  disease  as 
one  of  hyx)ertrophy.  In  1843  the  patient  passed  into  the  hands 
of  Mr.  Stanley,  w^ho  removed  the  tumor  on  July  16th,  1843, 
leaving  the  normal  breast,  seen  in  the  figure,  on  the  sternal 
side  of  the  tumor,  unmolested.  The  tumor  then  weighed  only 
seven  pounds.**  A  further  note  of  this  interesting  case  is 
found  in  Guy's  Hospital  Reports,**  by  Mr.  Birkett,  who  writes : 
"I  have  seen  this  patient  several  times  since  the  operation. 
She  has  given  birth  to  three  children,  and  suckled  them  with 
the  breast  fi'om  which  the  tumor  was  removed.  When  I  last 
saw  her,  which  was  seven  years  after  the  operation,  she  was 
in  ^ood  health,  and  quite  free  from  any  disease.  I  have, 
through  the  kindness  of  Mr.  Stanley  and  with  the  assistance 
of  the  patient  hei'self,  identified  the  tumor  in  the  museum  of 
the  college  (Prep.  399)  with  the  woman  whose  history  is  re- 
corded by  Dr.  Ashwell,  as  given  above. 


CHAPTER  XI. 

ADENO-SARCOMATA. 

The  Sarcomata  of  the  Breast  Gland:  an  Encapsuled 
Orowth. — Sarcomatous  tumors  are  new  growths  that  origin- 
ate in  connective-tissue  structures,  and  are  composed  of  em- 
brj'onic  connective-tissue  elements.  The  cells  are,  as  a  rule, 
irregularly  arranged  in  an  intercellular  substance,  through 
which  the  blood-vessels  permeate. 

They  are  probably  formed  from  the  connective-tissue  cells, 
and  the  cells  assume  sometimes  a  spindle,  sometimes  a  round, 
and  but  rarely  a  giant  shape;  the  name  of  the  growth  being 
determined  by  the  marked  predominance  of  any  one  kind  of 
cell  elements. 

These  growths,  in  only  exceptional  instances,  infiltrate  a 
part,  as  do  the  epithelial  or  carcinomatous,  but  are  more  or 
less  encapsuled,  the  capsule  varjing  considerably  in  its  density, 
this  density  being  apparently  much  determined  by  the  rapidity 
of  the  tumor's  growth  (Plate  I.,  Figs.  5  and  6). 

The  tumors,  moreover,  vary  much  in  their  consistency; 
some  are  firm  and  approach  the  fibroma  in  feel  and  appear- 
ance; in  such,  the  fibrous  tissue  is  abundant,  and  the  cell  ele- 
ment comparatively  small  (Plate  I.,  Fig.  5).  The  cells,  more- 
over, in  these  firm  growths  will  probably  be  of  the  spindle 
shape,  the  cells  of  the  connective-tissue  growth  having  devel- 
oped into  fibres,  which  form  bundles,  fasciculate,  and  contain 
within  their  meshes  undeveloped  spindle  cells.  These  growths 
form  the  "  spindle-celled  '*  group  of  sarcoma,  which  have  been 
described  by  the  older  writers  as  the  "  fibro-plastic,'*  or  recur- 
rent fibroid,  and  so  described  because  they  are  prone  to  recur, 
after  removal,  in  the  part  from  which  they  originally  grew, 
or  in  the  neighboring  parts. 

These  spindle-celled  sarcomatous  growths  on  section  usu- 
ally present  a  white,  glistening,  semi-transparent  surface,  which 
10—9 
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and  under  these  circumstances  it  is  readily  enucleated ;  when 
the  attachments  are  stronger  or  broader,  they  may  want 
division  with  the  knife,  and  under  these  conditions  some  vessels 
may  require  to  be  twisted  or  otherwise  secured. 

In  exceptional  cases  the  neoplasm  is  so  closely  connected 
with  the  breast  tissue  as  to  necessitate  the  removal  of  the 
lobe  of  the  gland  in  which  it  is  placed. 

All  bleeding  should  be  thoroughly  arrested  before  the 
wound  is  closed,  by  the  torsion  of  every  vessel  of  any  size,  and 
the  temporary  introduction  into  the  capsule  or  cavity  of  the 
wound  of  a  sponge  wrung  out  of  hot  iodine  water.  Its  edges 
should  then  be  carefully  adjusted  by  means  of  fine  sutures  and 
strapping,  and  the  wound  dressed,  a  provision  being  carefully 
made  for  its  drainage  for  twenty-four  hours.  A  little  gentle 
pressure,  applied  either  through  iodoform  gauze,  salicylate 
wool,  or  a  soft  sponge  rendered  aseptic  with  iodoform  or  bo- 
racic  acid,  and  bound  on  with  a  bandage,  is  most  useful  in 
checking  capillary  oozing  and  venous  hemorrhage. 

In  the  majority  of  these  cases  the  wound  heals  by  quick  or 
primary  union;  where  this  wished-for  result  is  not  secured, 
the  cavity  must  be  daily  washed  out  with  iodine  water,  or 
some  other  antiseptic  wash,  well  drained,  and  carefully  dressed 
with  such  antiseptic  dressings  as  are  favored  by  the  surgeon. 

Breasts,  after  having  been  subjected  to  an  operation  for 
the  removal  of  one  of  these  benign  neoplasms,  are  rarely  so 
injured  as  to  prevent  their  performing  their  physiological 
functions  when  occasion  calls.  In  the  larger  forms  of  tumor 
and  of  operation  this  result  may  ensue;  but  when  the  neo- 
plasm is  of  moderate  dimensions  it  is  not  to  be  anticipated. 

Should  the  tumor  have  been  allowed  to  attain  a  large  size, 
it  may  be  impossible  to  separate  breast  gland  from  growth; 
under  such  circumstances  it  may  be  necessary  and  expedient 
to  excise  both.  It  must,  however,  be  stated  that  large  tumors, 
even  up  to  seven  pounds,  may  be  removed  from  a  gland,  and 
the  latter  left  intact  and  capable  of  performing  its  true  func- 
tions; and  under  these  circumstances  it  is  the  surgeon's  duty 
to  attempt  to  save  the  gland,  even  when  it  may  appear  hope- 
less. These  principles  of  practice  are  clearly  applicable  to 
cases  met  with  durmg  the  child-bearing  period  of  life.  At 
later  periods  the  object  for  retaining  the  breast  does  not  exist, 
consequently  the  practice  based  upon  it  is  not  necessary. 
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To  render  the  scar  of  the  operation  as  invisible  as  possible, 
Gaillard  Thomas,  of  New  York,^^  when  the  tumor  is  of  mod- 
erate dimensions,  makes  his  incision  in  the  fold  which  unites 
the  lower  hemisphere  of  the  breast  to  the  thorax,  and  having- 
dissected  the  gland  from  its  deep  attachments,  removes  the 
tumor  by  an  incision  made  in  the  under  surface  of  the  breast. 
The  woimd  is  then  carefully  drained  and  treated,  and  the  sub- 
sequent scar  is  very  limited. 

It  occasionally  happens  that  a  breast  which  has  been  the 
seat  of  an  adeno-flbroma  becomes,  in  later  years,  the  subject 
of  a  cancer.  The  secondary  neoplasm  must  be  regurded  as  a 
new  growth  altogether,  and  as  having  only  a  very  slight  con- 
nection with  the  first,  that  connection  being  probably  the 
same  as  exists  between  a  cancer  and  a  scar  in  other  parts. 

To  more  fully  illustrate  many  of  the  practical  points  men- 
tioned in  these  pages,  the  following  brief  notes  of  cases,  ex-: 
tracted  from  my  note-book,  will  be  read  with  interest. 

The  first  case  refers  to  the  fact  that  in  making  a  section 
of  breast  tissue  to  enucleate  an  adeno-fibromatous  growth,  a 
second  smaller  tumor  was  exposed. 

Case  I. — Adeno-fibroma  of  breast;  excision;  second  tumor 
discovered  by  the  incision  made  to  remove  the  first;  removal 
of  second;  recovery: 

Harriet  P.,  aged  30,  single,  a  servant,  came  under  my  care 
on  September  23d,  1874,  for  tumor  in  her  left  breast.  It  had 
appeared  nine  months  previously  as  a  small  movable  lump, 
which  steadily  increased.  At  present  it  measures  three  inches 
by  two,  is  situated  below  the  nipple,  is  movable,  nodulated, 
and  firm.  On  the  25th  an  incision  was  made  over  the  tumor, 
in  a  line  radiating  from  the  nipple,  into  its  capsule,  and  the 
growth  enucleated.  When  this  was  done,  a  second  tumor  was 
discovered  placed  deeply  in  the  gland  beneath  the  one  that 
had  been  removed.  This  was  then  enucleated,  and  a  good  re- 
covery followed.  A  precisely  similar  case  to  this  came  under 
my  care  in  the  person  of  Sarah  V.,  aged  25,^  in  March,  1882. 

The  second  case  illustrates  a  very  important  point  in  the 
life  history  of  an  adeno  fibromatous  or  other  tumor;  and  tliat 
is,  the  enlargement  of  lymphatic  glands,  and  their  subsequent 
subsidence  after  the  removal  of  the  primary  growth.  The 
case  is  likewise  an  example  of  multiple  tumors. 
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Case  II. — Two  adeno-ftbromata  in  one  breast,  with  enlarg'ed 
lymphatic ^land ;  subsidence  of  latter  after  removal  of  tumor: 

Sophy  S.,  aged  30,  a  childless  married  woman,  came  to  me 
on  May  19th,  1850,  with  two  hard  lobulated  tumors  on  the  axil- 
lary half  of  the  left  breast,  which  had  been  growing  for  three 
years.  One  was  as  large  as  a  walnut,  the  second  as  a  nut. 
Both  moved  freely  in  the  breast.  There  was  also  an  enlarged 
lymphatic  gland  in  the  axilla. 

May  28th.  The  tumors  were  enucleated  through  one  incision, 
and  w^ere  excellent  specimens  of  the  adeno-flbromata;  the 
gland  elements  predominating.  The  patient  made  a  good  re- 
covery after  the  operation.  The  enlarged  lymphatic  gland 
disappeared.    This  patient  was  quite  well  four  years  later. 

The  third  case  is  an  example  of  double  tumor  in  a  breast, 
the  tumors  being  good  examples  of  two  of  the  varieties  of 
adenoma.  It  shows,  moreover,  the  effects  of  pregnancy  upon 
the  growths,  and  the  value  of  saving  the  breast  in  the  opera- 
tion. 

Case  III. — Adenoma  of  breast,  associated  with  adeno- 
fibroma,  complicated  with  pregnancy;  suckling  with  the  af- 
fected gland;  operation;  recovery: 

Frances  F.,  aged  22,  came  under  my  care  March  15th,  1869, 
with  a  large  tumor  in  her  left  breast  of  two  years'  standing, 
and  a  smaller  one  of  twelve  months'.  She  was  then  six  months 
pregnant.  During  the  pregnane^'  the  tumors  grew  fast,  as 
they  did  during  lactation,  which  she  carried  on  with  the  af- 
fected breast,  after  a  natural  labor,  for  three  months,  when 
she  weaned  the  infant.  On  November  7th  one  tumor  was  as 
large  as  a  cocoanut,  and  the  second  the  size  of  a  small  orange. 
The  latter  tumor  was  much  harder  than  the  former.  On  Jan- 
uary 3d,  1870, 1  removed  the  tumors  and  left  the  breast  intact. 

The  larger  tumor,  as  seen  in  Fig.  2,  page  111,  and  Plate  I., 
Fig.  3,  was  a  fine  specimen  of  the  looser  kind  of  adenoma. 
The  smaller  was  more  of  an  adeno-flbroma ;  the  fibrous  tissue 
predominating  over  the  glandular.  This  patient  subsequently 
suckled  with  the  breast,  and  was  in  good  health  five  years 
after  the  operation.  This  patient's  sister  came  to  me  in  1870 
with  well-marked  so-called  hypertrophy  of  her  left  breast. 
The  gland  was  twice  the  size  of  the  right.  She  was  single, 
and  21  years  of  age. 
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The  fourth  case  illustrates  the  effects  of  preg^nancy  and 
lactation  in  the  growth  of  an  adenoma. 

Case  IV. — Adenoma  of  eighteen  years'  growth,  with  rapid 
increase  during  lactation : 

Mrs.  H.,  aged  38,  a  widow,  the  mother  of  one  child  three 
years  old,  came  under  my  care  on  June  12th,  1867,  with  a  large 
nodular  and  fairly  elastic  tumor,  the  size  of  a  cocoanut,  in  her 
left  breast.  The  breast  gland  could  be  separated  from  the 
tumor  without  difficulty,  and  the  nipple  was  natural.  The 
tumor  had  been  growing  for  eighteen  years,  slowly  for  fifteen, 
but  rapidly  after  her  last  pregnancy  and  lactation.  She  would 
not  consent  to  have  it  removed. 

The  fifth  case  is  full  of  interest,  since  it  is  an  example  of 
adeno-fibroma  in  a  woman,  aged  62,  and  was  associated  with 
a  retracted  nipple,  a  sig^  which  is  too  readily  accepted  as  an 
indication  of  carcinoma.  The  new  growth  also  was  said  to 
have  followed  an  injurj'. 

The  sixth  case  likewise  illustrates  one  of  the  same  points, 
since  the  tumor  was  associated  with  a  retracted  nipple.  In  it,' 
as  in  the  former  cases,  the  growth  was  placed  in  the  centre  of 
the  breast  gland. 

Case  V. — Adeno-fibroma  of  the  breast  in  a  woman,  aged 
62,  following  a  blow,  associated  with  retracted  nipple : 

Dorothy  S.,aged  62,  came  under  my  care  on  July  23d,  1884, 
with  a  hard  lobulated  tumor  occupying  the  centre  of  the  left 
breast,  associated  with  a  retracted  nipple,  but  no  axillary 
glandular  enlargement.  The  tumor  had  been  growing  for 
eight  months,  and  had  followed  a  blow  received  upon  the  part 
one  month  previously. 

Jul3''  30th.  The  tumor  was  removed  by  making  a  free  incision 
into  its  capsule,  in  a  line  radiating  from  the  nipple.  It  was 
encapsuled  and  turned  out  with  the  greatest  ease.  A  good 
recovery  ensued.  The  tumor  was  an  excellent  example  of 
adeno-fibroma. 

Case  VL — Adeno-fibroma  of  the  breast,  with  retracted 
nipple,  in  the  daughter  of  a  woman  who  had  carcinoma  of  the 
breast: 

In  1878 1  removed  from  the  left  breast  of  Miss  N.,  a  healthy 
girl,  aged  18,  an  adeno-fibroma  of  six  months'  growth,  which 
was  placed  in  the  centre  of  the  breast,  and  gave  rise  to  re- 
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left  behind^  or  some  tumor  which  had  not  been  discovered. 
In  many  cases  he  will  doubtless  be  right  in  his  suspicion;  but 
in  others  all  evidence  upon  the  point  is  deficient,  and  the  reap- 
pearance of  the  growth  must  be  regarded  as  a  recurrent 
growth.  These  local  recurrences  may  continue  for  many 
times.  I  have  in  one  case  already  operated  seventeen  times 
in  the  course  of  three  years,  and  the  disease  is  yet  quite  locaL 
(See  Case  I.,  Chapter  XX.,  page  308.) 

In  some  cases  the  disease  not  only  returns  locally,  but  like 
the  carcinomata  involves  other  organs,  and  particularly  the 
viscera.  Gross  states  "  that  mammary  sarcoma  recurs  locally 
in  61.53  per  cent  of  all  instances,  and  that  it  gives  rise  to 
secondary  deposits  in  distant  organs  in  57.14  per  cent;'* 
whilst  "in  carcinoma  88.35  per  cent  of  the  local  recurrences 
are  met  with  in  the  first  year,  while  only  50  per  cent  of  the 
cancers  affect  distant  parts.'* 

It  is,  however,  to  be  remembered  that  Gross  draws  his  ex- 
perience from  selected  cases,  in  which  the  proof  of  the  sarco- 
matous return  of  the  growth  was  determined  by  histological 
examination. 

These  sarcomatous  growths  rarely  attack  the  breasts  of 
young  women,  but  rather  of  those  over  30  or  35,  and  they  are 
not  uncommon  in  women  about  fifty  years  of  age.  They  are 
found  also  in  male  subjects;  out  of  68  examples  of  sarcomata 
of  the  breast  consecutively  observed  in  four  large  London 
hospitals,  according  to  Dr.  W.  Williams,  two  were  in  men. 

Diagnosis. — The  diagnosis  of  an  adeno-sarcoma  from  an 
adenoma  or  adeno-fibroma  is  difficult,  and  in  many  cases  clini- 
cally impossible.  Its  true  nature  is  to  be  determined  better 
by  its  progress  and  clinical  history  than  by  its  physical 
features.  A  lobulated,  slow-growing,  firm,  fleshy,  movable 
growth  in  the  breast  of  a  young  woman  is  probably  a  "  fibro- 
ma/' and  not  a  sarcoma;  whilst  an  ovoid,  smooth,  elastic 
tumor,  of  somewhat  rapid  growth,  in  the  breast  of  a  woman 
over  thirty,  is  probably  a  sarcoma.  The  younger  the  patient, 
the  more  lobulated  the  neoplasm,  and  the  slower  its  growth, 
the  greater  the  probability  of  the  tumor  being  a  fibroma. 
The  older  the  patient,  the  smoother  the  outline  of  the  tumor, 
the  more  elastic  its  feel,  and  the  more  rapid  its  growth,  the 
greater  the  probability  of  the  neoplasm  being  a  sarcoma. 
When  the  integument  covering  in  the  tumor,  which  was  solid. 
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is  ulcerated,  and  the  growth  appears  through  the  orifice  as  a 
sprouting,  fungating  mass,  the  disease  is  prohably  sarcomat- 
ous, although,  should  the  disease  have  been  cystic,  this  con- 
clusion would  not  be  so  clear.  As  to  the  relative  frequency  of 
adeno-sarcomatous  and  adeno-Hbromatous  tumors,  out  of  my 
last  hundred  cases  of  these  collective  growths  but  four  were 
pronoimced  to  be  sarcomatous. 

*'  A  tumor,''  writes  Gross  (p.  99),  "  of  soft,  elastic,  appar- 
ently fluctuating  consistence,  which  attains  the  volume  of  an 
adult  head  in  a  few  months,  can  scarcely  be  anything  else  than 
a  small-celled  sarcoma.  On  the  whole,  the  diagnosis  is  based 
upon  their  indolent  origin,  lobulated  outline,  rapid  increase, 
large  dimensions  for  the  period  of  their  existence,  freedom 
from  lymphatic  involvements,  and  marked  tendency  to  ulcer- 
ate ;  upon  the  not  infrequent  discoloration  of  skin,  enlargement 
of  the  subcutaneous  veins,  and  possibly,  elevation  of  tempera- 
ture; upon  the  suffering  which  they  awaken  late  in  the  disease, 
and  upon  their  greatest  frequency  after  the  thirty -fifth  year.'' 

Treatment. — These  neoplasms  cannot  be  taken  away  too 
early;  they  should  be  excised  as  soon  as  they  are  discovered. 
They  should  not  only  be  excised,  but  the  parts  around  them 
should  likewise  be  taken  away,  that  is,  the  lobe  in  which  the 
growth  originated.  The  whole  gland  should  only  be  re- 
moved when  it  seems  to  be  involved  in  the  disease;  it  is  better, 
however,  to  err  in  these  cases  by  taking  away  too  much  than 
too  little. 

Recurrent  growths  should  likewise  be  dealt  with  in  the 
same  thorough  waj'.  These  are  at  times  multiple,  and  when 
so,  the  operation  must  be  extensive.  I  have  removed  recur- 
rent growths  from  one  patient  seventeen  times  in  three  years, 
and  at  the  last  operation,  in  1887,  the  disease  was  still  local. 
Indeed,  there  is  good  reason  to  believe  that  by  removing  the 
local  affection,  even  after  many  recurrences,  the  disease  is 
prevented  from  becoming  a  general  one,  and  involving  in- 
ternal organs.  In  a  case  of  small  spindle-celled  sarcoma. 
Gross  succeeded,  after  removing  fifty-two  tumors  by  twenty- 
three  distinct  operations  (the  last  few  of  which  included  por- 
tions of  the  pectoral  and  intercostal  muscles,  in  a  period  of 
four  years  and  a  half)  in  checking  the  reproductions,  and  the 
patient  was  perfectly  well  nearly  eleven  years  subsequently. 
Gay,  Birkett,  Heath,  S.  D.  Gross,  and  Haward  have  likewise 
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reported  cases,  showingr  the  advantages  of  repeated  opera- 
tions in  cases  of  recurrent  sarcoma. 

In  many  of  these  cases,  after  removal  of  the  tumor,  it  is 
wise  to  leave  the  wound  open,  and  let  it  granulate,  after  hav- 
ing well  swabbed  its  surface  with  a  twenty  per  cent  solution 
of  chloride  of  zinc.  I  have  thought  that  this  plan  of  treat- 
ment destroyed  such  cell  elements  as  might  have  remained 
after  the  operation,  and  in  this  way  retarded,  if  not  prevented, 
recurrence.  When  lymphatic  glands  are  enlarged  they 
should  be  taken  away,  but  the  prospects  of  anything  like  a 
cure  under  these  cicumstances  are  very  feeble.  Indeed,  when 
the  lymphatic  glands  are  involved  in  sarcomatous  growths,  the 
prognosis  is  as  bad  as  possible,  and  the  surgeon  should  con- 
sider carefully  as  to  the  expediency  of  advising  any  operation. 
It  may  safely  be  said  that  it  can  be  in  only  exceptional  cases 
a  justifiable  measure. 

By  way  of  further  illustration  of  the  subject,  the  following 
cases  may  be  quoted : 

Case  I. — Adeno-sarcoma  of  breast;  excision  of  tumor;  re- 
currence of  growth;  ability  to  suckle  with  breast  between 
while;  excision  with  the  breast;  well  two  years  later,  five 
years  after  the  appearance  of  growth. 

Elizabeth  M.,  aged  36,  was  admitted  into  Guy's  Hospital 
under  my  care  on  the  14th  of  July,  1880,  and  was  discharged 
on  the  16th  of  August,  1880. 

The  patient  is  a  married  woman,  and  has  eight  children, 
seven  of  whom  are  living.  She  was  in  Lydia  ward  tliree  3'ears 
ago  under  my  care,  when  I  removed  a  tumor  from  her  breast. 

Her  father  and  mother  are  both  alive ;  there  is  no  history 
of  cancer  with  them;  one  of  the  patient's  brother  died  of 
tumor  of  the  liver. 

The  old  report  of  her  case  describes  her  as  a  healthy-look- 
ing, well-nourished  woman ;  she  entered  the  hospital  7th  June, 
1877,  and  then  had  a  large  tumor  occupying  the  left  breast, 
but  extending  chiefly  downward,  and  outward  toward  the 
left  axilla.  There  was  a  scar  to  the  outer  side  of  the  nipple, 
which  was  caused  by  a  surgeon  making  an  incision  some 
weeks  previous.  The  circumference  of  the  left  breast  was  18 
inches.  On  June  19th,  1877,  patient  was  put  under  chloro- 
form, and  Mr.  Bryant  made  a  transverse  incision  eight  inches 
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long*^  reaching  from  the  outer  boundary  of  the  tumor,  inward 
and  toward  the  level  of  the  nipple,  so  that  the  growth  was 
removed  without  extirpation  of  the  breast.  A  large  axillary- 
gland  was  also  removed ;  the  great  size  of  the  arteries  was 
very  noticeable,  one  of  these  being  as  large  as  the  radial. 
The  growth  weighed  21b.  4oz.,  and  was  composed  of  a 
number  of  cysts,  some  containing  a  milky  fluid,  and  others 
more  solid  contents.  The  patient  left  the  hospital  on  18th 
July,  with  the  wound  almost  healed,  and  in  a  fairly  satisfac- 
tory condition. 

Since  leaving  the  hospital,  the  patient  has  had  one  more 
child,  and  she  has  been  able  to  use  the  left  breast  in  nursing; 
the  child  was  weaned  about  twelve  months  since ;  about  this 
time  she  first  noticed  a  small  lump  just  above  the  nipple, 
irhich  has  been  increasing  ever  since. 

On  admission  there  is  a  large  lobulated  tumor,  divided  into 
two  chief  parts,  involving  the  left  breast.  One  of  these  parts 
occupies  the  central  or  upper  half;  the  other,  which  is  the 
smaller  of  the  two,  is  placed  on  the  axillary  side  of  the  gland. 
The  tumor  is  above  the  level  of  the  old  cicatrix.  It  is  freely 
movable,  with  a  lobulated  surface,  elastic  to  the  touch;  hard 
in  some  places  and  moderately  soft  in  othfers,  and  it  is  cj'^stic 
in  character;  the  skin  over  the  tumor  is  not  involved.  One 
boss,  which  is  most  prominent,  and  placed  just  above  and  to 
the  inner  side  of  the  nipple,  is  inflamed  and  painful.  On  July 
20th,  1880,  the  tumor,  with  the  breast,  was  removed,  and  a 
good  recovery  followed. 

The  tumor  was  everj^where  encapsuled,  and  was  composed 
of  many  lobules,  separated  from  one  another  by  fibrous  septa. 
Some  of  these  lobules  grew  into  the  walled  cysts,  which  con- 
tained little  or  no  fluid,  their  avails  bemg  in  contact.  The 
growths  in  these  cysts  were  in  some  cases  lobulated  finely''  on 
the  surface,  whilst  in  a  few  they  resembled  in  color  and 
smoothness  a  mucous  nasal  polypus,  although  in  consistence* 
they  were  a  little  firmer.  The  majority  of  the  lobules  showed 
on  section  a  finely  lobulated  appearance,  the  outlmes  of  the 
little  lobules  being  crescented,  some  having  a  distinct  cavity 
m  the  centre.  No  communication  could  be  traced  between 
the  various  cysts,  nor  could  any  be  traced  directly  to  the 
nipple.  Some  parts  of  the  growth  were  firm,  hard,  and 
fibrous;  there  were  no  blood  cysts  or  any  translucent-looking 
material,  in  the  growth. 
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In  some  of  the  nodules  (felt  to  be  elastic  dmiii^  life)  there 
wen;  many  elonjErated  slit-like  spaces  with  smooth  walls,  the 

bounding  material  being*  acinous. 

In  September,  1882,  this  woman  was  still  welL 

Cahk  IL — Spindle-celled  adeno-sarcoma  of  hreast;  tumor 

wei^hin^  two  pounds  on  removal;  recoveiy;  patient  well  six 

years  later. 

Matilda  H.,  aged  49,  the  mother  of  three  children,  the 
youn/Lcest  being  18,  came  under  my  care  on  October  7th,  1874, 
with  a  large  tumor  apparently  involving*  the  ri^ht  breast. 
Thn  tumor  had  been  growing  for  two  years,  and  when  first 
diMi'overcd  was  about  the  size  of  a  nut;  it  has  grown  steadily, 
but  for  t  h(*  laHt  two  months  rapidly.  It  has  never  been  the 
N4*at  of  much  i)ain;  an  occasional  dart  of  pain  through  it  is  all 
nIm*  has  felt. 

When  H(M»n,  a  smooth  globular  swelling  occupied  the  posi- 
t'lon  of  llie  rlKht  breast.  The  skin  over  it  was  stretched,  and 
t  Im*  circulation  through  it  was  impeded,  as  shown  by  the  en- 
la  r^cd  veins.  The  nipple  was  flattened,  and  the  axillary 
lyniphaMc  glands  were  natural.  On  October  13th  the  tumor 
and  breast  were  excised,  and  a  good  recovery  followed.  The 
tmiMH'  w;iH  foiiiKi  to  have  been  placed  behind  the  breast,  or 
rjithei'  ill  till'  posterior  part  of  the  bi*east.  It  was  closely 
roniiiTliMJ  with  tJH'  ^'•hmd,  but  not  infiltrating  it.  On  section 
II  wiiH  tii.'Hh'  up  of  Mhro  cellular  elements,  containing  within 
itM  Mii'Nhrs  spmdii'  cells.     It  weighed  two  pounds. 

Six  vrjiis  \[\\vv  this  patient  was  quite  well. 

(VxMK  111.  -Adeiio-sarconia  (spindle-celled)  of  breast;  ex- 
ri'ijoii ;  cine;  ])at  ient.  well  two  and  a  half  vears  later. 

Kjiniiy  ('..a  inai'iMcd  charwoman,  aged  50,  the  mother  of 
llvn  rhililrcn,  all  of  whom  she  suckled,  came  under  \xvy  care 
.lamiarv  '.'.')t-h,  is  IS,  with  a  tumor  in  the  upper  part  of  her  right 
hirast,  which  she  had  accidentally  discovered  six  weeks  pre- 
viously. It  was  then  th(»  siz(^  of  a  pigeon's  ^ggy  smooth  and 
painli'ss.  AVhen  coming  under  care  the  tumor  had  much  in- 
rri'asi'il ;  it  was  about,  two  and  a  half  inches  in  diameter,  firm 
and  Ih'shy  to  the  feel,  and  fixed  in  the  axillary  lobe  of  the 
li^rht.  niaiinna.  TIh'  skin  over  the  tumor  was  healthy.  Nipple 
Mat  in*al,  axillary  glands  not  to  be  felt.  An  adeno-sarcomat- 
oiis  ttinior  was  diagiu)sed.  ami  removed,  with  the  breast,  on 
.la  11  nary  !.'iM  h,  and  tlu^  woman  did  well.     The  temperature  never 
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rose  above  99°  after  the  operation.  Two  and  a  half  years 
subsequently  she  was  known  to  be  well. 

The  tumor,  on  examination,  was  found  to  be  encapsuled, 
but  closely  connected  with  the  breast.  It  was  a  semitrans- 
parent,  succulent,  very  vascular  neoplasm,  and  under  the 
microscope  was  clearly  a  spindle-celled  sarcoma. 

Case  IV. — Adeno-sarcoma  of  breast;  excision  of  the  gland 
and  tumor;  two  years  later  the  opposite  breast  became  in- 
volved; this  was  excised;  and  two  years  later  still  the  patient 
was  well. 

Mary  S.,  aged  33,  a  single  woman  of  healthy  aspect,  came 
under  my  care  in  April,  1877,  with  a  swelling  in  her  left  breast, 
which  she  had  detected  as  a  small  lump  eight  months  pre- 
viously. When  seen,  a  tumor  was  readily  made  out  to  exist 
in  the  upper  and  outer  border  of  her  left  breast,  which  was  so 
closely  connected  with  the  gland,  that  both  moved  together. 
The  nipple  with  the  skin  over  the  tumor  was  natural,  and  the 
lymphatic  glands  were  not  enlarged.  On  May  15th  an  in- 
cision was  made  into  the  tumor,  and  as  it  was  found  to  be  in- 
timately connected  with  the  breast  gland,  both  were  removed. 
The  patient  did  well.  The  growth  was  found  to  be  a  spindle- 
celled  sarcoma. 

In  August,  1879,  that  is,  two  years  after  the  operation,  the 
patient  re-appeared  with  a  growth  in  the  right  breast,  which 
had  been  increasing  for  one  year,  and  followed  the  same 
course  as  the  one  in  the  left.  It  was  placed  in  the  upper  part 
of  the  gland,  and  seemed  to  be  part  of  it :  it  measured  about 
two  inches  across.  On  August  12th  the  breast  and  growth 
were  removed,  the  patient  doing  well.  The  tumor  was  pre- 
ciselv  of  the  same  character  as  the  former  one.  Two  vears 
later  the  patient  was  well. 

Case  V. — Round-celled  adeno-sarcoma  of  both  breasts; 
removal  of  both;  patient  well  two  years  later. 

Mrs.  Q.,  aged  24,  the  mother  of  one  child,  consulted  me  in 
December,  1868,  for  a  swelling  the  size  of  an  ^^^  in  her  right 
breast,  which  she  had  discovered  during  her  only  pregnancy, 
four  months  previously.  She  had  been  suckling,  when  I  saw 
her,  three  months.  The  swelling  was  fleshy,  smooth,  and 
painless,  and  was  clearly  growing  fast.  Weaning  the  child 
was  advised.  By  July,  1869,  the  tumor  had  increased  to  nine 
inches  by  seven  in  diameter;   the  skin  over  it  was  healthy; 
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nipple  natural ;  axillary  g-lands  uninvolved.  It  was  then  re- 
moved, with  the  breast,  by  the  late  Mr.  Ashforth,  of  Rutland^ 
and  sent  to  me  for  examination.  It  was  a  soft,  succulent, 
pinkish,  homogeneous  growth  which,  on  section,  exuded  a 
glutinous  fluid.  It  was  made  up  of  round  cells,  and  some 
adenoid  tissues.    The  patient  did  well. 

Four  months  later  a  like  growth  appeared  on  the  left,  or 
opposite  breast,  with  some  enlargement  of  the  axillary  glands 
of  the  same  side.    These  I  removed,  with  the  breast  at  once. 

One  year  later  I  saw  this  lady  with  an  excellent  cicatrix, 
and  after  the  lapse  of  another  j-ear  she  was  reported  as  well. 

Case  VI. — Large  cystic  sarcoma  of  the  left  breast;  ampu- 
tation; recurrence;  exhaustion;  result,  death. 

Emma  S.,  aged  52,  a  cook,  was  admitted  into  No.  3,  Lydia 
ward,  under  the  care  of  Mr.  Bryant,  on  December  4th,  1883, 
and  discharged  on  the  15th  February,  1884;  she  was  re- 
admitted on  the  2d  April,  1884,  and  died  on  the  6th  May,  1884. 

The  patient  is  a  single  woman;  her  father  and  mother  died 
of  old  age;  she  has  one  brother  and  five  sisters,  all  healthy. 
Fifteen  3'ears  ago  patient  had  small-pox,  but  since  has  been 
quite  health}^  until  ten  months  ago,  when  she  had  bronchitis. 
About  this  time  she  noticed  a  small  hard  lump,  the  size  of  a 
kernel,  in  her  left  breast,  just  above  the  nipple;  the  growth 
slowly  increased ;  it  was  not  painful;  seven  months  later  it 
had  attained  about  the  size  of  a  fist;  no  aggravation  of 
symptoms  took  place  during  the  periods  of  menstruation. 

On  admission,  the  patient  is  a  fat,  healthy-looking  woman; 
there  is  a  large-sized  tumor  occupying  the  position  of  the  left 
breast,  which  measures  30  inches  round  its  base,  16^  inches 
across  the  nipple  from  above  downward,  and  17^  inches  from 
right  to  left  in  the  same  direction  (Plate  I.,  Fig.  4).  From  the 
measurements  it  will  be  noticed  that  the  growth  has  doubled 
in  size  in  the  last  two  months.  The  surface  generally  of  the 
tumor  was  congested,  with  enlarged  and  engorged  subcuta- 
neous veins  over  the  upper  two-thirds  of  its  surface;  the  skin 
was  tense  and  shinv,  and  over  several  arece  the  tumor  was 
more  prominent  and  the  skin  blue,  with  a  mass  of  dense  net- 
work of  enlarged  veins;  there  were  two  large  bosses  above 
the  nipple,  which  were  raised,  measuring  3  inches  by  3. 
Areola  and  nipple  were  somewhat  stretched  out ;  there  was  no 
evidence   of   fluctuation;   the  surface    above  the  nipple  was 


Diseases  of  the  Breast.  141 

tender  and  painful  to  the  touch,  and  guve  evidence  of  indis- 
tinct fluctuation  in  several  spots;  there  was  no  involvement 
of  the  axillary  glands;  the  patient  complains  of  a  darting 
pain  at  times  through  the  tumor;  the  temperature,  just  after 
her  admission,  was  99**. 

On  December  7th  Mr.  Bryant  removed  the  tumor  with  the 
breast,  and  the  case  ultimatiely  did  well;  the  patient  leaving 
the  hospital  convalescent. 

The  patient  was  re-admitted  on  April  2d,  1886. 

History  of  the  Secondary  Growth, — The  patient  noticed 
round  and  over  the  old  wound,  before  it  had  entirely  healed, 
some  return  of  the  growth;  on  readmission  the  swelling  had 
extended  all  over  the  left  breast,  and  at  an  elevated  spot, 
near  the  axilla,  it  had  broken  down.  The  discharge  from  the 
growth  was  very  small  at  first,  but  it  has  since  gradually  in- 
creased, and  pain  has  accompanied  it  more  or  less  all  the 
while.    She  has  some  nerve-pain  down  the  arm  to  the  elbow. 

Condition  on  Re-admission, — The  patient  looks  very  heal- 
thy, but  this  has  been  her  general  appearance  all  along.  The 
seat  of  the  former  tumor  is  involved  with  new  growth,  but 
there  is  no  lymphatic  glandular  enlargement.  The  tumor 
extends  externally  to  the  anterior  fold  of  the  axilla;  internally 
as  far  as  the  middle  of  the  sternum;  above  as  high  as  the 
upper  margin  of  the  first  intercostal  space;  and  below  it  runs 
downward  to  the  eighth  rib.  It  presents  two  sloughing 
surfaces,  one  about  two  inches  square,  over  the  sternum,  at 
the  upper  and  inner  angle;  the  growth  being  composed  of  four 
nodules  which  have  united  and  formed  one  mass,  the  suVface 
of  which  is  sloughing. 

About  two  inches  external  to  this  is  another  single  nodule, 
which  has  a  sloughing  surface;  the  edges  of  the  two  are  clean 
cut  and  well  defined,  and  over  the  whole  circumference  there 
are  various  nodules,  which  are  soft  and  rather  painful.  The 
skin  appears  brawny  and  of  a  red  color.  The  whole  mass 
moves  freely  over  the  ribs  and  deep  parts.  The  patient's 
powers  steadily  failed  under  the  exhausting  effects  of  the 
discharge  from  the  broken-down  growth;  and  she  died  on 
May  Gth.     No  secondary  growths  were  found. 

Melanotic  sarcoma  of  the  mammaiy  gland  is  a  very  rare 
alTection,  and  as  a  primary  disease  I  believe  it  to  be  unknown. 
In  the  two  following  cases  it  was  of  a  secondary  character. 
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Case  VII. — Melanotic  sarcoma  of  the  breast,  skin^  and 
axillary  glands,  following*  the  removal  of  a  growth  originating 
in  a  mole. 

Lj'dia  M.,  aged  36,  a  married  woman,  the  mother  of  one 
child,  nine  years  old,  came  under  my  care  in  December,  1857, 
with  her  right  breast  covered  and  filled  with  "  lumps  "  the  size 
of  nuts;  the  skin  tumors  were  evidently  of  a  melanotic  nature, 
and  extended  to  the  integument  covering  the  sternum  and  ab- 
domen, some  few  being  in  the  back.  The  axillary  glands  were 
much  enlarged.  On  going  into  the  history,  this  woman  had 
had  a  black  tumor  the  size  of  a  walnut  removed  ten  months 
previously  from  her  left  fore-arm,  which  had  originated  in  a 
mole,  and  had  been  growing  one  year.  The  cicatrix  of  the 
operation  wound  was  sound. 

Case  VIII. — Melanotic  sarcoma  of  breast  following  the 
excision  of  a  melanotic  tumor  originating  in  a  mole  over  the 
sternum. 

On  October  18th,  1867, 1  was  consulted  by  a  Mrs.  M.,  a  mar- 
ried childless  woman,  aged  55,  from  whose  sternum  a  tumor 
had  been  removed  four  months  previously,  which  had  been  • 
growing  four  months  in  a  black  mole.  It  was  removed  by 
Dr.  Richards,  of  Redruth,  when  about  the  size  of  a  duck's  egg, 
and  was  supposed  to  have  been  a  cancer.  When  I  saw  the 
patient  there  was  clearly  a  melanotic  growth  in  one  breast, 
and  many  disseminated  tubercles  of  melanotic  sarcoma 
scattered  over  the  sternum,  breasts,  abdomen,  and  enlarged 
lymphatic  axillarj'^  glands,  for  which  no  operation  was  justi- 
fiable. 

In  Chapter  XX.,  w^hich  deals  with  associated  growths  of 
different  kinds,  two  cases,  VIII.  and  IX.  will  be  found  in  which 
carcinoma  of  the  breast  and  melanotic  sarcoma  were  found  in 
the  same  patient. 


OHAPTEE  XII. 

CARCINOMA  OF  BREAST 

(AN  BPITHBLIAL   INFILTRATING   GROWTH). 

Carcinoma  always  originates  in  epithelial  tissues,  and  is 
composed  of  epithelial  elements. 

These  elements  invariably  infiltrate  the  tissue  in  w^hich 
they  are  placed,  and  spread  from  their  primary  seat  to  neigh- 
boring* structures  by  a  progressive  infiltration,  so  that  as  the 
disease  advances,  skin  and  fat,  muscles,  bone,  nerves,  and 
vessels  eventually  become  involved,  although  the  structures 
named  vary  in  their  powers  of  resisting  the  infiltrating 
tendency. 

In  carcinoma  of  the  breast,  the  gland  structure  is  the  one 
primarily  involved;  and  the  epithelial  elements  of  which  it  is 
composed  partake  of  the  anatomical  characters  of  the  normal 
epithelial  lining  of  the  ducts,  or  acini.  The  cells  in  the  early 
stages  of  disease,  where  they  are  in  contact  with  the  basement 
membrane  of  the  gland,  are  arranged ,  with  a  certain  kind  of 
regularity;  but  at  a  later  period  they  are  most  irregular,  in 
the  lumen  of  the  duct,  in  the  centre  of  the  acinus,  and  in  the 
connective  tissue  of  the  parts  outside  the  basement  mem- 
brane ;  the  vessels  of  the  growth  are  distributed  to  the  fibrous 
stroma  of  the  tissue  infiltrated,  and  not,  as  in  connective 
tissue  or  sarcomatous  tumors,  between  the  cells. 

The  epithelial  cell  elements  in  their  infiltrating  progress 
affect  the  invaded  tissues  in  a  particular  way,  and  the  cells  in 
an  early,  if  not  in  the  earliest  period  of  disease  are  found  to 
be  placed  between  the  normal  fibres,  ducts,  or  gland  elements 
of  the  invaded  structure  in  what  are  called  alveolar  spaces. 
These  spaces  vary  in  shape,  size,  and  in  the  arrangements  of 
their  epithelial  contents,  and  each  alveolar  arrangement  ap- 
parently depends,  in  the  early  period  of  disease,  upon  the  ana- 
tomy of  the  tissue  primarily  infiltrated. 
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The  alveolar  spaces^  whether  large  or  small,  freely  com- 
municate with  one  another  in  different  places,  and  when  a 
section  of  a  tumor  is  made,  and  its  surface  scraped,  the  con- 
tents of  the  spaces  readily  escape  as  "  milky  "  or  "  cream-like  '' 
cancer  juice;  this  juice  being  composed  of  the  epithelial  cells, 
massed  together,  or  floating  in  an  albuminous  fluid;  the  cells 
composing  the  juice  being  large  or  small,  with  one,  two,  or 
more  round  or  oval  nuclei. 

This  alveolar  arrangement  does  not,  however,  hold  good 
forever;  it  does  so  only  so  long  as  any  normal  tissue  remains 
uninvaded  or  unchanged.  For  it  is  to  be  recognized  that  in 
all  cases  of  carcinoma,  as  the  infiltration  of  the  epithelial  ele- 
ments progresses,  so  the  disappearance  of  the  tissue  inflltrated 
is  to  be  traced,  until  at  last  the  natural  structure  of  the  in- 
vaded parts,  even  of  bone,  becomes  entirely  replaced  by  the 
carcinomatous  elements.  Over  and  above  this,  there  is  more 
or  less  in  all  infiltrating  tumors  a  proportion  of  granulation  or 
indifferent  cells,  from  which  of  themselves  the  nature  of  the 
tumor  could  by  no  means  be  distinguished. 

Neoplasms,  like  normal  tissues,  are  liable  also  to  certain 
pathological  processes,  and  tumors  of  the  breast  are  obedient 
to  this  law;  thus  they  may  inflame  and  suppurate,  or  ulcerate, 
and  they  may  likewise  undergo  chronic  degenerative  changes. 
The  life  history  of  these  epithelial  or  carcinomatous  inflltrating 
tumors  is  not  usually  a  long  one,  and  every  such  tumor  hav- 
ing arrived  at  maturity,  begins  to  degenerate  and  to  die,  the 
pi^ocess  of  death  being  in  some  cases  slow,  in  others  rapid. 
When  slow,  the  process  is  by  what  is  known  as  caseation; 
when  rapid,  by  sloughing;  this  latter  process,  in  some  cases, 
being  appar€»ntly  helped  by  what  much  simulates  an  inflam- 
mation. At  times  a  tumor  mav  caseate  in  its  centre  and 
break  down,  so  as  to  form  a  cavity  containing  a  bloody  or 
serous  fluid  simulating  a  cyst.  In  rarer  cases  the  growth  will 
undergo  what  is  called  the  *'  colloid  transformation,"  a  form 
of  degeneration  peculiar  to  carcinoma,  and  not  known  to 
occur  to  the  sarcomatous  group.  Of  external  tumors,  those  of 
the  breast  are  mostly  liable  to  this  form  of  degeneration,  whilst 
the  more  common  examples  of  colloid  transformation  have 
been  usually  met  with  in  the  abdomen.  In  this  change  the 
growth  becomes  a  gelatinous  mass  of  a  yellow  or  pinkish-red 
color,  and  on  section  this  material  flows  like  transparent  honey 
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or  mucus;  it  differs,  however,  from  mucus  in  not  being 
rendered  opaque  by  acetic  acid,  and  in  containing  sulphur; 
the  alveoli  of  the  changed  growth  enormously  increase  in  size, 
and  the  epithelial  cells  of  which  it  was  composed  swell  into 
glistening  globes,  unaltered  epithelial  cells  being  often  found 
in  the  centre  of  the  mass. 

In  what  way  the  epithelial  cells  of  carcinoma  that  infiltrate 
the  invaded  tissue  are  formed  and  propagated  may  be  open 
to  dispute.  In  some  cases  it  would  appear  that  from  either  a 
known  or  unknown  source  of  irritation,  the  natural  elements 
of  the  epithelial  tissue  increase  and  multiply,  and  following 
the  line  of  least  resistance,  dip  into  the  tissues  upon  which 
they  are  placed,  and  so  infiltrate  them. 

In  others,  where  glandular  structures  are  involved,  as  in 
the  breast,  the  epithelial  elements  may  first  collect  within  the 
acinus,  or  tubule  of  the  gland,  and  then  make  their  way  into 
the  tissues  outside,  from  rupture  of  the  basement  membrane 
of  the  acinus  wall. 

In  a  third  class  of  cases,  or  perhaps  in  all  to  a  degree,  the 
disease  spreads  by  what  is  called  ^' infectiony^  that  is,  the 
aquired  power  possessed  by  the  developed  morbid  epithelial 
cells,  when  coming  into  contact  with  embryo  undeveloped  cells, 
of  influencing  their  development,  and  causing  them  to  take 
on  the  epithelial  form.  In  the  same  way  as  in  the  cicatriza- 
tion of  a  granulating  wound,  the  epithelial  cells  of  the  true 
skin  at  the  margins  of  the  sore  influence  the  embryonic  granu- 
lation tissue  elements  in  contact  with  them  to  form  new  skin. 

How  far  this  "infecting"  power  influences  the  young  con- 
'iective-tissue  cells  to  assume  the  epithelial  form  in  the  growth 
^^  tumors,  which  originate  in  a  glandular  organ,  and  stcond- 
^'^ly  invade  connective-tissue  structures,  it  is  not  possible  to 
^y ;  although  it  is  probable  that  such  an  influence  is  an  im- 
P^^tant  one,  since  it  is  certain  that  epithelial  growths  increase 
^Pidly  as  soon  as  their  epithelial  elements  have  escaped  from 
^"^  acini  of  the  gland,  in  which  they  originally  increased  and 
^^Itiphed,  by  what  is  known  as  ordinary  generation,  and 
'^ome  disseminated  into  the  fibrous  or  connective-tissue 
structure  around  the  gland. 

So  long  as  a  new  formation  in  a  glandular  organ  is  confined 

^*^thin  the  limits  of  the  organ ;   so  long  as  it  retains  both  in 

structure  and  function  the  type  of  the  normal  tissue,  it  con- 
10—10 
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stitutes  an  adenoma.  But  when  the  new  growth  "  becomes 
destructive  toward  the  surrounding  tissues,"  when  it  pro- 
ceeds to  infect  the  neighborhood,  it  becomes  cajicerous.  The 
additional  element  in  the  case  of  cancer  is  clearly  secondary 
to,  and  not  co-ordinate  with,  the  initial  disturbance.  Epithe- 
lial cells,  and  in  fact  the  same  kind  of  epithelial  cells,  are  pro- 
duced in  two  ways,  but  the  two  modes  of  formation  do  not 
belong  to  the  same  category;  the  one  is  a  modification  of 
healthy  action,  and  the  other  is  simply  a  mimicry  of  the 
original  departure  from  the  normal. 

Carcinomatous  tumors,  moreover,  at  some  time  of  their 
history  cease  to  be  local  diseases;  and  it  seems  probable  that 
this  great  change  in  the  clinical  character  of  the  disease  is 
marked  by  the  pathological  change,  to  which  attention  has 
just  been  drawn,  namel^^  the  escape  of  the  epithelial  elements 
through  the  basement  membrane  of  the  tube  or  acinus  in 
which  they  primarily  grew,  and  the  secondary  infection  of 
the  surrounding  connective  tissue  by  the  epithelial  elements. 

"  The  cancerous  element  in  the  disorder,"  writes  Creighton, 
"first  shows  itself  when  the  infiltrated  epithelium  produces 
what  we  agree  to  call  infection  of  the  connective-tissue  cells 
with  which  they  are  in  contact." 

How  Cancer  Spreads, — ^When  a  cancer  or  carcinomatous 
grow^th  ceases  to  be  a  local  disease,  it  spreads  in  three  marked 
ways:  by  " continuous  or  local  infection,"  by  'lymphatic  in- 
fection," or  by  "secondary  vascular  infection;"  and  whilst  in 
any  given  case  one  form  of  infection  may  be  more  marked 
than  another,  in  others  all  forms  may  exist  together.  In  the 
breast  any  one  or  all  may  co-exist. 

By  "continuous  local  infection"  is  meant  the  gradual 
involvement  of  surrounding  structures,  in  the  order  of  their 
arrangement,  around  the  primary  seat  of  the  disease,  by  pro- 
gressive infiltration,  as  well  as  by  extension  along  the  peri- 
vascular sheaths  of  the  blood-vessels  of  the  diseased  part; 
this  being  a  common  feature  of  scirrhus. 

By  "lymphatic  infection"  is  meant  the  infiltration  of  the 
lymphatic  glands  associated  with  the  primary  diseased  centre, 
or  Its  coverings,  by  the  lymphatic  ducts,  the  elements  of  the 
disease  being  carried  either  by  the  lymph  to  the  glands,  or  the 
lymphatic  ducts  themselves  becoming  directly  infiltrated. 

By  "  secondary  or  vascular  infection "  is  meant  the  prop- 
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agation  of  the  disease  by  other  than  the  two  methods 
already  described,  and  probably  by  the  blood  currents;  the 
evidence  of  this  infection  being  afforded  by  the  existence  of 
one  or  more  secondary  growths,  similar  to  the  primary 
growth,  in  the  viscera  or  other  parts  of  the  body,  as,  for 
ex:imple,  in  the  pleura  or  liver  in  cases  of  scirrhus. 

Local  recurrence  after  removal  of  the  primary  growth  in 
apparently  the  most  complete  manner  is  another  sign  of  ma- 
lignancy which  is  common  to  the  carcinomata,  as  well  as  to 
some  forms  of  sarcomata.  It  is  a  common  feature  of  breast 
cancer. 

With  these  general  remarks  on  carcinoma,  I  will  pass  on 
to  consider  the  disease  as  it  affects  the  breast,  and  is  seen  at 
the  bedside. 

Signs  and  Symptoms  of   Carcinoma. — When  a   surgeon 
finds  in  the  functionally  inactive  breast  of  a  woman  over  forty 
years  of  age,  or  in  one  even  ten  years  younger,  a  thickening 
or  induration  and  apparent  infiltration  of  one  of  its  lobes,  and 
with  this  local  infiltration  he  fails  to  discover  any  other  symp- 
tom or  sign  of  a  local  inflammation,  he  is  at  once  led  to  suspect 
the  existence  of  a  carcinoma;  and  when  in  the  course  of  a  few 
weeks  or  months  the  infiltrated  lobe  has  increased  in  size,  or 
tho  infiltration  has  spread  from  the  lobe  of  the  gland  in  which 
it  originated,  either  to  other  lobes,  or  to  some  of  the  tissues 
that  cover  or  lie  beneath  the  breast,the  diagnosis  of  a  scirrhous 
carcinoma,  or  a  cancerous  tumor  of  the  breast  is  plainly  con- 
ffftoed;  the  spreading  of  the  local  affection  being  indicated  by 
*'ther  a  "dimpling,"  or  "puckering"  (Plate  III.),  or  infiltra- 
tion of  the  skin  covering  in  the  lobe,  or  by  diminished  freedom 
<*f  movement  of  the  breast  over  the  pectoral  muscle, 

"When,  again,  a  pathologist  makes  a  section  of  a  tumor  in- 

^ol'ving  the  breast,  and  the  section  cuts  crisply  and  becomes 

***'*Ciivp,  shows  a  glistening  surface  of  a  grayish-white  color, 

^'xJ   dotted  over  with  yellow  spots  and  streaks;  when  he  finds 

he  dis^tase  to  have  originated  in  the  gland  structure,  and  to 

*'^*e  infiltrated  its  tissues  as  well  as  to  be  deficient  in  every- 

"'*»g  like  a  capsule;  when  he  scrapes  the  cut  surface,  and  the 

•^ping. yields  a  milky  juice  (cancer  juice),  which  under  the 

^*ct>og<.4jj,P  presents  epithelial  cell  elements,  with  large  round 

^^  Oval  nuclei  of  great  variety;  and  when,  on  a  closer  histolog- 

^1  examination,  sections  of  the  growth  are  made,  and  the 
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pathologist  discovers  that  these  epithelial  elements  have  been 
scraped  from  larger  or  smaller  slit-like  oval  or  rounded  alveo- 
lar spaces  lying  between  the  tissues  of  the  affected  lobe  or 
gland,  and  that  these  epithelial  elements  otherwise  possess  no 
definite  order  of  arrangement,  he  at  once  pronounces  the  disease 
he  is  examining  to  be  carcinomatous  or  cancerous. 

It  must  be  understood,  however,  that  there  are  no  such 
special  cells  as  ''cancer  cells.''  Those  found  in  cancer  are 
truly  epithelial,  but  they  are  enlarged  and  deformed,  many  of 
which  possess  multiple  nuclei,  and  are  very  prone  to  undergo 
fatty  degeneration.  Their  arrangement  also  differs  widely 
from  the  normal :  they  have  no  such  regularity  in  their  ar- 
rangement upon  their  basement  membrane  as  seen  in  the 
adenomata,  but  their  membrana  propria  is  destroyed,  and  the 
lymph  spaces  of  the  connective  tissue  are  infiltrated  by  the 
solid  cell  cylinders. 

Should  the  pathologist,  on  further  dissection,  discover  that 
the  tissues  outside  the  area  of  the  gland  are  involved  in  the 
disease;  that  no  boundary  line  of  any  kind  can  be  made  out 
to  exist  between  the  healthy  and  diseased  parts;  that  the 
capsule  of  the  gland  where  it  originally  encased  the  healthy 
lobe  has  disappeared,  and  been  replaced  by  a  new  cell  growth; 
and  that  this  same  form  of  neoplasm  which  originated  in  the 
centre  of  the  diseased  gland  has  radiated  outwardly  through 
the  capsule  of  the  gland  into  the  fatty  structure  that  sur- 
rounded it,  and  probably  through  this  fatty  structure  either 
to  the  skin  or  the  muscles  beneath,  so  as  in  the  former  case  to 
bring  about,  first,  a  drawing  downward  of  this  structure 
(dimpling,  Plate  IL,  Fig.  1),  secondly,  early  infiltration  (puck- 
ering, Plate  II.,  Fig.  2),  and  thirdly,  marked  infiltration  (in- 
duration), or  in  the  latter  case  fixedness  of  the  growth  and  its 
immobility  from  the  pectoral  muscle:  when  these  facts  are 
discovered  the  diagnosis  of  cancer  is  absolute.  Indeed,  both 
the  clinical  as  well  as  pathological  facts  demonstratrc  that  the 
disease,  which  began  by  infiltrating  a  lobe  of  the  glands  has 
spread  rapidly  by  the  same  infiltrating  process;  that  it  has 
passed  from  the  lobe  primarily  involved  through  its  capsule, 
and  from  this  through  adipose  and  connective  tissue,  either 
to  the  skin  itself  or  pectoral  muscle  beneath,  so  that  at  last 
the  skin  had  become  infiltrated,  and  so  changed.  For  carcino- 
matous infiltration  of  any  tissue  means  eventually  epithelial 
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substitution ;  and  tissues  that  are  at  first  invaded  or  infiltrated, 
in  the  course  of  time  entirely  disappear,  their  elementary 
tissues  steadily  giving"  way  under  the  infective  influence  of 
epithelial  infiltration;  so  that  at  length  the  natural  structure 
of  the  mammary  gland  becomes  superseded  by  the  epithelial 
elements. 

From  these  considerations  it  may  be  asserted  that  four 
main  pathological  points  so  far  stand  prominently  forward 
in  carcinoma  of  the  Weast.  The  first  being  that  the  disease 
is  an  infiltrating  one;  the  second,  that  the  infiltrating  elements 
are  epithelial,  and  nothing  else;  the  third,  that  whilst  the 
disease  may  have  originated  in  one  structure,  say  one  lobe  of 
the  breast,  it  will  eventually  locally  infect  neighboring  struc- 
tures by  a  progressive  infiltration  (extension  by  local  infec- 
tion); and  fourthly',  that  the  normal  structures  invaded  or 
infiltrated  will  eventually  be  destroyed  and  superseded  by  the 
epithelial  infiltrating  material. 

Cancerous  tumors,  however,  whilst  they  locally  spread  by 
local  infection,  do  so  in  other  ways,  and  of  these,  the  method 
by  lymphatic  infection  is  the  most  frequent,  the  epithelial 
elements  being  either  carried  directly  by  the  lymph  stream 
from  the  lymphatic  spaces  of  the  infiltrated  tissue,  through 
the  lymphatic  ducts,  to  the  neighboring  axillary,  clavicular, 
or  substernal  glands,  or  the  walls  of  the  lymphatic  ducts 
themselves  become  absolutely  infiltrated  with  the  cancerous 
elements,  and  thus  the  local  disease  is  conveyed  by  direct 
extension  to  the  lymphatic  glands  themselves.  It  is  probable 
that  both  these  two  methods  have  their  infiuence,  and  that 
the  first  is  the  more  common. 

Again,  carcinomatous  disease  spreads  by  "vascular  infec- 
tion," that  is,  by  the  blood-vessels,  and  so  becomes  disseminated 
broadly  into  the  viscera  and  other  distant  parts  of  the  body ; 
local  infection,  lymphatic  infection,  and  vascular  infection 
being  the  chief  methods  by  which  cancerous  disease  spreads. 

The  Varieties  and  Macroscopical  Features  of  Carcino- 
matous Oroivths.—Thero  are  clinically  six  classes  of  cases  of 
carcinoma  of  the  breast,  although  "the  varieties  of  carcinoma 
are  determined  by  the  relative  proportion  of  the  stroma  and 
cells,  by  certain  degenerations  and  transformations,  and  by 
the  accidental  formation  of  cysts ''  (Gross). 

1.  The  verj'  slowly  growing,  and  subsequently  atrophying. 
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scirrhous  carcinoma  (Plate  IL,Fig.  3;  Plate  III.,  Fig.  3;  Plate 
III.,  Fig.  5). 

2.  The  more  common  variety,  or  hard,  fibrous,  infiltrating 
form  of  carcinoma  (Plate  III.,  Fig.  2). 

3.  The  soft,  more  cellular,  and  encephaloid  variety  (Plate 
III.,  Fig.  4). 

4.  The  acute  brawny  cancer  (Plate  IL,  Fig.  7). 

5.  The  colloid  cancer  (Plate  II.,  Figs.  7  and  8). 

6.  The  cystic  carcinoma  (Plate  IV.,  Fig.  4). 

The  first  variety  (Plate  IL,  Fig.  3),  or  the  very  slowly 
growing,  and  subsequently  atrophying,  form  of  scirrhus,  is  the 
hardest  kind  met  with,  and  is  often  described  as  stone  cancer; 
it  rarely  attains  any  large  dimensions,  and  is  characterized 
by  its  peculiar  power  of  contracting  all  the  tissues  involved 
in  its  infiltrating  infiuence  into  little  more  than  a  puckered 
scar,  with  a  central  hard  stony  nucleus.  When  the  centre 
of  the  breast  is  its  starting  point,  the  breast  gland,  with  its 
nipple  and  skin  covering,  may  all  be  drawn  together  into  a 
cicatrix-like  fissure.  And  when  the  primary  growth  occupies 
the  periphery  of  the  breast  gland,  the  same  contractive  powers 
will  be  visible,  although  without  any  retraction  of  the  nipple. 
In  Plate  III.,  Figs.  5  and  6,  this  condition  is  well  illustrated. 

The  disease  may  progress  so  slowly  as  to  last  twelve,  or 
even  twenty  years,  and  at  the  end  appear  only  as  a  local 
disease;  whilst  in  other  cases  a  tumor,  that  for  years  had 
grown  but  slowly,  may  suddenly  take  on  active  growth,  and 
develop  into  an  acute  or  subacute  form  of  cancer. 

During  the  progress  of  this  withering  scirrhus,  tubercles 
may  appear  in  the  skin  of  the  primary  growth  and  in  this 
neighborhood,  which  may  appear  and  even  disappear,  the 
disease  progressing  and  receding  at  the  same  time.  Should 
the  growth  be  irritated  or  interfered  with,  it  may  become 
active,  and  what  has  been  a  local  disease  will  become  a  general 
one  by  lymphatic  and  vascular  infection.  Patients  the  subject 
of  this  form  of  cancer,  as  a  rule,  die  from  visceral  metastatic 
grovvtlis  rather  than  from  the  local  disease.  A  section  of  a 
tumor,  such  as  the  slowest  growing  of  tliis  series,  will  cut 
crisply,  i)resent  a  concave  surface  of  gray  appearance,  with  the 
remains  of  old  gland  ducts.  There  will  exude  from  its  surface 
but  little  juice,  and  this  juice  will  contain  but  few  epithelial 
cells;   and  what  are  seen  will  probably  be  undergoing  fatty 
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or  granular  degenerative  changes.  The  fibrous  stroma  will 
be  abundant,  and  the  alveoli  which  contain  the  epithelial  ele- 
ments will  probably  only  show  as  slits  or  fusiform  clefts.  This 
form  of  carcinoma  may  clinically  for  a  long  period  be  re- 
garded as  a  local  disease,  although  at  a  later  period  it  spreads 
by  l^^mphatJc  infection. 

In  the  following  brief  notes  of  cases,  many  of  these  points 
will  be  well  illustrated. 

Case  I. —Carcinoma  flbrosum  of  right  breast;  disappear- 
ance of  local  disease  by  natural  processes;  death  of  patient 
of  chest  disease  seventeen  years  after  first  appearance  of 
disease. 

H.  B.,  a  healthy-looking,  childless,  married  woman,  aged 
53,  came  under  my  care  in  January,  1857,  with  an  ulcerating 
carcinomatous  tumor  of  her  right  breast.  The  disease  had 
existed  for  six  years,  and  ulceration  had  been  present  for  four. 
The  cancerous  surface  was  about  the  size  of  the  palm  of  the 
hand.  It  was  of  stony  hardness  and  firmly  fixed  to  the 
muscles.  Its  edges  were  nodular  and  crumbly;  the  axillary 
glands  were  also  enlarged.  Her  general  health  was  good,  and 
as  the  tumor  caused  little  pain,  operative  interference  was 
rejected.  In  March,  1858,  fifteen  months  later,  the  tumor  had 
become  much  smaller,  and  several  pieces  the  size  of  nuts  had 
fallen  off,  having  apparently  been  destroyed  by  the  contraction 
of  the  fibrous  elements  of  the  neoplasm.  The  growth  as  a 
whole  was  much  harder.  General  health  still  good.  October 
20th,  1858,  six  months  later,  much  of  the  original  tumor  had 
crumbled  away,  and  the  tumor  was  much  smaller.  Some 
tubercles  had,  however,  appeared  in  the  skin  over  the  sternum. 

April  21st,  1859.  Tumor  continues  to  contract,  and  to  throw 
off  pieces.  The  tubercles  in  the  skin  are  likewise  contracting 
and  becoming  paler. 

November,  1859.  Axillary  glands  becoming  smaller  and 
more  indurated. 

July  23d,  1861.  The  breast  has  nearly  cicatrized,  a  mere 
linear  puckered  scar  remaining,  in  which  are  one  or  two  small 
hard  white  tubercles.  All  the  secondary''  tubercles  of  the  in- 
tegument have  disappeared. 

January  3d,  1862.    Nearly  cured. 

June  1st,  1862.   Only  one  small  tubercle  the  size  of  half  a  nut 
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remains  in  the  cicatrix.  No  fresh  tubercles  have  appeared. 
The  g'lands  in  the  axilla  can  hardly  be  felt. 

March  31st,  1863.  Breast  shows  merely  a  cicatrix,  in  which 
there  is  only  one  small  nodule  the  size  of  a  pea.  The  woman 
in  all  other  respects  is  well. 

May  30th,  1864.  The  breast  isL still  in  the  same  condition; 
one  or  two  tubercles  have  appeared  in  the  integument  near 
the  cicatrix,  and  have  ag'ain  disappeared.  Two  tubercles  are, 
however^  still  present. 

June  30th,  1864.  The  patient  considers  herself  to  be  well. 
Her  skin  tubercles  cause  no  pain  or  inconvenience.  This  is 
the  last  note  of  her  case  I  have,  but  I  learnt  later  that  this 
patient  died  in  1870  of  some  chest  trouble.  The  local  disease 
had  not  increased. 

Case  II. — Atrophic  cancer,  twelve  years' ^owth;  patient 
survived  fifteen  years. 

Miss  B.,  aged  50,  who  had  had  atrophic  cancer  of  her  left 
breast  for  twelve  years,  with  enlarged  axillary  glands,  came 
under  my  care  on  September  13th,  1868,  when  the  nipple  and 
skin  around,  and  breast  gland  were  all  involved  in  a  hard, 
puckered,  cancerous  tumor.  This  patient  lived  for  three  j^'ears 
and  died  from  some  acute  chest  trouble. 

Case  III. — Atrophic  cancer  of  twenty  years'  standing. 

Jane  H.,  aged  72,  the  mother  of  two  children,  and  a  widow 
of  fifteen  years,  came  under  my  care  in  1869  with  a  puckered 
carcinomatous  infiltration  of  her  left  breast  of  twenty  yeai's' 
existence.  The  whole  gland,  and  the  skin  over  it,  and  the 
axillary  glands  were  involved,  although  the  nipple  was  nat- 
ural. Secondary  tubercles  were  very  general  in  the  skin. 
This  patient  died  one  year  later  of  asthenia. 

Case  IV. — Atrophic  cancer  of  breast,  nine  years. 

Bridget  M.,  aged  56,  the  mother  of  three  children,  came  to 
me  on  August  18th,  1868,  with  an  atrophic  cancer  of  her  left 
breast,  which  had  existed  for  nine  j'ears,  with  skin  tubercles 
for  the  last  two  years  over  the  breast  and  surrounding  skin. 
She  was  steadily  losing  strength,  and  died  within  a  year. 

Case  V. — Atrophic  cancer  of  breast,  eight  years. 

Ann  H.,  aged  60,  the  mother  of  one  child  twenty-eight  years 
old,  came  to  me  on  May  31st,  1866,  with  infiltrating  carcinoma 
of  the  left  breast  of  seven  years'  growth.  The  nipple  was  re- 
tracted and  the  axillary  glands  were  enlarged.     The  skin  over 
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the  breast  was  only  puckered,  not  infiltrated.  This  patient,  I 
believe,  lived  three  or  four  years  after  my  seeing  her.  The 
cause  of  her  death  is  uncertain. 

Second  variety  (Plate  IL,  Figs.  1  and  2;  Plate  III.,  Fig.  3).— 
The  second  or  more  common  variety  of  the  hard,  fibrous,  infil- 
trating form  of  cancer  difl'ers  only  from  the  last,  or  atrophy- 
ing kind,  in  that  it  is  more  rapid  in  its  progress,  and  does  not 
tend  to  wither.  In  it  the  bundles  of  fibrous  tissue  are  abundant 
and  the  cell  elements  comparatively  limited;  at  the  same  time 
they  are  far  more  abundant  than  they  are  in  the  atrophying 
kind.  The  alveolar  spaces  which  contain  the  irregularly 
heaped-up  cells  are  ovoid  or  round,  and  the  disease  runs  its 
course  far  more  rapidly;  three  years  being  about  the  average 
duration  of  life  of  a  person  who  is  the  subject  of  it.  This 
variety  of  cancer  is  the  common  form,  as  met  with  in  practice. 

The  tumor  rarely  attains  a  size  larger  than  that  of  an  ^^^y 
but  it  never  retains  the  smoothness  and  regularity  of  its 
shape.  It  has  always  an  irregular  bossed  outline,  and  may 
affect  the  skin  in  ways  to  be  described  (Chapter  XIII.).  A 
description  of  a  section  of  this  tumor  has  been  given  (page 
147),  the  tumor,  taken  as  a  type  of  carcinoma  of  the  breast, 
having  been  drawn  from  this  group,  since  it  is  the  most 
common. 

Third  variety  (Plate  II.,  Fig.  4;  Plate  III.,  Fig.  4).— The  soft 
tuberous,  or  encephaloid  variety  of  carcinoma  is  likewise  an 
infiltrating  one,  but  it  differs  from  the  two  preceding  varieties 
in  being  larger  in  size,  more  rapid  in  its  growth,  and  softer  in 
its  consistence.  It  may  readily  be  broken  down  by  the  finger. 
On  section  it  has  a  homogeneous,  brain-like,  white  or  mottled 
pink  or  red  surface,  with  probabl3'^  some  more  or  less  extensive 
local  extravasation  of  blood  within  its  structure.  In  parts, 
the  tumor  may  be  breaking  down  from  degenerative  processes. 
The  cut  surfaces  are  less  concave  than  are  the  scirrhous  forms, 
and  much  juice  exudes  from  them.  The  juice  contains  abund- 
ant cell  elements;  a  fine  section  of  the  tumor  shows  little  fibre 
tissue,  but  large,  round,  alveolar  spaces  filled  with  round  large 
cells. 

Fourth  variety  (Plate  II.,  Fig.  7). — The  acute  brawny 
cancer,  although  it  simulates  the  last  two  varieties,  is  a  variety 
by  itself,  in  that  it  is  an  acute  disease,  and  appears  as  a  rapid 
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infiltration  of  a  breast  with  tlie  skin  over  it.  The  nipple,  as 
a  rule,  is  retracted  and  mucli  depressed;  tlie  soft  parts  around 
it  are  raised,  and  the  nipple  depression  is  thus  made  apparently 
greater.  Occasionally,  as  in  Plate  II.,  Fig.  7,  the  nipple  is 
infiltrated  and  raised;  the  skin  over  the  breast  is  bi-awny  with 
infllti'ation,  and  at  times  it  may  be  cedematous,  so  as  to  pit  on 
pressui-e;  it  may  Ukewnse  be  injected  as  if  inflamed,  and  hot  to 
the  hand. 

Ill  other  cases  the  akin  over  the  infiltrated  breast  gland  will 
be  indui'ated  and  tuberculated,  the  skin  and  the  tumor  having 
become  by  local  infection  one  infiltrated  carcinomatous  mass. 

A  section  of  such  a  tumor  will  be  firm,  but  not  so  hard  as  in 
class  2,  or  so  soft  as  in  class  3;  it  will  present  on  section  a 
white  glistening  appearance,  with  abundance  of  cancer  juice 
containing  cell  elements  (Plate  III,,  Fig.  4).  Tlie  fibre  tissue 
will  not  be  very  abundant. 

To  the  pathologist's  eye  the  disease  will  probably  be  able 
to  be  ti-aced  from  the  gland  or  lobe  in  which  it  originated  into 
the  neighboring?  structures,  and  even  into  the  skin,  the  section 
of  which  will  be  thick  and  white,  from  the  infiltration  of  the 
epithelial  cell  elements. 

This  form  of  cancer  of  the  breast  is  the  most  acute  met 
with,  and  the  most  rapidly  fatal;  it  may  run  its  course  in  a. 
few  months.     It  is  a  type  of  an  acute  infiltrating  neoplasm. 

Fifth  variety. — Colloid  carcinovia  (Plato  IIL,  Figs.  7  and 
8). — This  is  a  degeneration  of  a  carcinomatous  growth  to 
which  attention  has  been  drawn  (page  144,  and  also  at  page 
196). 

Sixth  variety  (Plate  IV,,  Fig.  4.) — The  cystic-  carcinoma  will 
be  consideied  under  the  heading  of  cystic  disease  of  the  breast. 
The  existence  of  cysts  in  the  carcinomata  clinically  separating 
cases  which  contain  them  from  the  more  solid  varieties  of  the 
disease,  in  the  same  way  as  the  presence  of  cysts  renders  a 
dilTerent  consideration  necessary  of  the  cystic  and  solid  forms 
of  adeno-fibromata  and  sarcomata. 

Of  the  first  four  classes  just  described,  there  are  endless 
intermediate  varieties;  and  thoi'e  is  a  chain  of  connection  which 
links  at  one  end,  class  1,  as  represented  by  a  small  tumor  of 
stony  hardness,  which  has  slowly  drawn  to  itself,  hy  local  in- 
fection and  infiltration,  breast  tissue,  with  its  coverings,  so  as 
to  appear  as  an  indurated,  puckered,  and  painless  nodule,  with 
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classes  3  and  4  at  the  other  end,  which  exists  as  a  soft,  rapidly 
growing,  succulent  tumor,  the  size  of  a  fist  or  cocoanut,  having 
a  rounded  nodular  outline  and  elastic  feel,  with  full  veins 
coursing  over  the  skin  which  covers  it,  or  with  the  skin  mot- 
tied,  infiltrated,  and  consequently  adherent  to  the  parts 
beneath. 

In  the  former  case  the  growth  will  have  been  of  slow 
growth,  even  of  many,  say  twenty,  years;  in  the  latter  case 
it  will  have  been  of  rapid  growth,  probably  of  weeks. 

Neither  of  these  extreme  types  is,  however,  of  frequent 
occurrence,  as  one  represents  the  withering  or  atrophying 
form  of  scirrhus,  and  the  other  the  exceptional  encephaloid  or 
tuberous  kind. 

Influence  of  Sex. — Carcinoma  of  the  breast  is  met  with  in 
both  sexes.  Mr.  W.  R.  Williams,  in  his  work  on  "  The  In- 
fluence of  Sex  in  Disease  '*  (1885),  tells  us  that  from  an  analy- 
sis of  all  cases  admitted  into  the  Middlesex,  St.  Bartholomew's, 
St.  Thomas's,  and  University  College  Hospitals,  during  ten, 
twelve,  and  seventeen  years,  ending  1883,  "out  of  11,100  cases 
of  tumor,  53  per  cent  were  cancerous;  out  of  5,978  cases  of 
cancer,  24  per  cent  were  of  the  breast,  and  out  of  1,433  cases 
of  cancer  of  the  breast  consecutively  observed  in  the  above 
hospitals,  14  were  m  males. 

Two  out  of  everj''  five  cases  of  cancer  in  women  are  of  the 
breast ;  one  out  of  every  three  is  of  the  uterus. 

There  is  but  one  case  of  cancer  of  the  male  breast  to  101  of 
the  female  breast. 

Out  of  one  hundred  consecutive  cases  of  carcinoma  of  the 
breast  which  I  have  observed,  six  have  been  of  the  atrophying 
form  (class  1),  ninety  of  the  ordinary  scirrhous  variety  (class 
2),  and  four  of  the  brawny  kind  (class  4). 

What  has  been  usually  described  as  medullary  or  encepha- 
loid cancer  I  now  believe  to  have  been  probably  of  a  sarcoma- 
tous nature;  although  some  of  the  cases  may  have  been  of  the 
tuberous  variety,  class  3.  The  fact  of  a  tumor  being  encepha- 
loid and  limited  by  a  membrane  clearly  excludes  it  from  the 
carcinomatous  series,  carcinoma  under  all  circumstances  be- 
ing an  infiltrating  neoplasm.  Paget  believes  that  there  are 
about  five  cases  of  encephaloid  carcinoma  in  ninety-five  of 
scirrhus;  whilst  Lebert  states  that  m  France  one  case  of  en- 
c'oplialoid  is  met  with  in  every  five  cases  of  carcinoma. 
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Influence  of  Age. — Carcinoma  is  not  a  disease  of  young* 
life,  although  Mr.  Lyford  has  recorded  **  a  case  in  which  it 
was  found  in  the  breast  of  a  girl,  aged  8;  Mr.  B.  B.  Cooper 
has  reported  a  second  **  in  a  girl,  aged  16,  and  in  the  Museum 
of  St.  Bartholomew's  Hospital  there  is  a  specimen  which  was 
taken  from  a  girl,  aged  16.**  Dr.  Henry,  of  Breslau,  recorded 
a  fourth  case  in  a  w^oman,  aged  21;  and  Mr.  Tilley  a  fifth  in  a 
woman,  aged  26.  I  have  seen  one  example  in  a  woman,  aged 
25,  and  two  examples  in  women,  aged  28,  one  of  which  was  of 
the  scirrhous  variety,  and  the  second  of  the  acute  brawny 
kind.  Within  the  last  few  weeks  I  have  seen  a  case  in  a  young 
married  woman,  aged  26,  in  whom  the  disease  appeared  dur- 
ing pregnancy.  It  had  all  the  features  of  the  brawny  variety. 
Nothing  could  be  done  for  it. 

An  analysis  of  600  consecutive  cases  of  my  own  tells  me 
that: 

In  25  cases,  or  4^^,  the  disease   was  discovered  before  30 

years  of  age. 

In  163     "     or  27^^,  the  disease  was  discovered  between  31 

and  40  years  of  age. 

In  216     "     or  36^,  the  disease  was  discovered  between  41 

and  50  3'ears  of  age. 

In  150     "      or  25,^,  the  disease  was  discovered  between  51 

and  GO  3'ears  of  age. 

In     44     "     or  7;^,  the  disease  was  discovered  between  61 

and  TO  years  of  age. 

In  2  cases  the  patients  were  over  70  years  of  age. 

The  statistics  of  other  authors  are  verv  similar  to  these. 
Thus  Sir  J.  Paget  found  that  of  400  cases,  98  appeared  before 
the  age  of  40,  or  24.5  per  cent,  and  302,  or  75.5  per  cent,  after 
that  age. 

From  tliese  facts  it  is  clear  that  only  three  out  of  every 
ten  cases  of  carcinoma  attack  the  breast  of  women  during* 
the  period  of  its  functional  activity,  that  is,  before  the  age  of 
40;  seven  cases  out  of  every  ten  occur  m  the  breast  gland  dur- 
ing the  years  of  its  functional  decline,  that  is,  after  the  age 
of  40;  tlie  decennial  period  between  the  ages  of  41  and  50  being- 
the  one  m  winch  the  disease  is  the  most  prone  to  appear. 
The  conclusion  is  clear  that  in  exceptional  cases  the  disease 
may  appear  early  or  late.  Independently  of  the  cases  ana- 
lyzed I  have  seen  one  which  appeared  at  the  age  of  96,  m  the 
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breast  of  a  lady  who  had  had  many  children,  and  died  from 
old  a^e;  and  a  second  which  was  discovered  at  the  age  of  86. 
Mr.  Ashhurst  saw  one  at  the  age  of  89. 

Social  Condition  and  Fecundity  of  Patients. — Of  the  600 
women  who  had  carcinoma,  485,  or  80  per  cent  of  the  whole 
Rumber,  had  been  or  were  married;  115,  or  20  per  cent,  were 
single.  Baker's  statistics  are  about  the  same:  77  per  cent 
were  or  had  been  married,  and  23  per  cent  single.  Gross,  on 
the  other  hand,  out  of  688  cases,  found  the  married  bore  the 
proportion  to  the  single  of  88  to  about  1 2  per  cent,  the  pro- 
portion of  single  being  less  than  my  own  tables  show. 

Of  the  485  women  in  my  own  table  who  were  or  had  been 
married,  360  were  prolific,  or  74  per  cent,  and  125  sterile,  or 
26  per  cent.  A  large  proportion  of  the  prolific  women  were 
so  to  an  extreme  degree,  ten  and  more  children  to  one  mother 
being  a  common  note  to  find  recorded.  Winiwarter  has 
noticed  this  same  point,  six  children  in  his  cases  being  fre- 
quently recorded  to  one  mother.  The  breasts  of  married 
women  and  of  those  in  whom  the  gland  has  been  the  most 
active  are  apparently  more  liable  to  cancer  when  the  period 
of  gland  activity  has  passed  than  are  the  breasts  of  single 
women.  A  gland  that  has  been  functionally  active  being 
more  prone  in  its  period  of  obsolescence  to  become  the  seat  of 
carcinoma  than  another  which  has  never  been  called  into 
activity. 

The  above  facts  show  how  erroneous  is  the  common  asser- 
tion that  the  unmarried  women  are  more  liable  to  carcinoma 
of  the  breast  than  the  married. 

Breast  Involved, — In  300,  or  half  of  the  600  cases,  the  right 
gland  was  the  seat  of  disease;  in  272  the  left;  and  in  28  both 
glands  were  involved;  double  cancer  being  apparently  pres- 
ent in  5  per  cent  of  all  cases,  or  in  1  in  every  20. 

Influence  of  Menstruation. — My  ow^n  facts  are  not  clear 
enough  upon  this  point,  but  Birkett,  who  is  known  to  be  a 
very  careful  observer,  states,  "  that  in  a  large  majority  of  the 
women  who  have  cancer  of  the  breast  the  function  was  per- 
sistent at  the  moment  of  the  development  of  the  disease." 
That  is,  in  70  per  cent  of  his  cases  the  catamenia  were  per- 
sistent, and  in  30  per  cent  it  had  ceased.  Gross  states  that 
in  his  cases  61  per  cent  of  the  women  were  menstruating, 
and  in  only  6.4  per  cent  of  them  was  there  irregularity  in  the 
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performance  of  that  function.  In  39  per  cent  the  catamenia 
had  ceased. 

Winiwarter  does  not  beheve  that  menstruation  has  any 
etiological  connection  with  carcinoma,  and  in  this  I  quite 
agree. 

Duration  of  Disease  when  first  Seen. — This  point  was 
noted  in  504  of  the  600  cases. 

In  221  the  disease  had  existed  under  a  year. 
In  165  it  had  been  discovered  between  1  and  2  years. 
In  39  it  had  existed  between  2  and  3  years. 
15  per  cent  over  3  years. 
In  25  it  had  existed  between  3  and  4  years. 
In  22  it  had  existed  between  4  and  5  years. 
In  15  it  had  existed  between  6  and  7  years. 
In  10  it  had  existed  between  8  and  9  years. 
In  7  it  had  existed  from  10  to  20  years. 

From  these  facts  it  is  clear  that  in  three  out  of  four  cases 
of  carcinoma  of  the  breast  the  disease  when  first  seen  by  the 
surgeon  has  usually  existed  for  less  than  two  years.  In  the 
fourth  case  it  has  existed  from  two  up  to  twenty  years.  In 
the  majority  of  these  latter  cases,  and  in  all  those  that  had 
given  a  history  of  more  than  four  years'  duration,  the  disease 
was  probably  of  the  atrophic  kind.  I  should  not,  however, 
have  believed,  if  I  had  not  made  the  above  analysis,  that  so 
large  a  proportion  of  the  cases  of  carcinoma  of  the  breast  of 
which  I  had  taken  notes  had  been  of  so  chronic  a  nature  as 
these  facts  indicate,  for  it  is  to  be  remembered  that  these  fig- 
ures give  the  duration  of  the  disease  before  treatment,  and  if 
the  benefit  of  treatment  is  added,  a  considerable  extension  of 
time  would  probably  have  to  be  given. 

If  we  accept  Paget's  conclusion,  that  the  average  duration 
of  life  in  carcinoma  of  the  breast  is  about  four  3'ears,  and  my 
own  cases  confirm  this  view  when  thus  divided,  we  must  ac- 
cept as  equally'  true  a  more  important  and  hopeful  conclusion, 
that  a  large  number  of  patients,  approaching  a  third  of  the 
whole  number,  survive  this  period  for  months  or  years.  This 
conclusion  will  be  very  palpable  on  looking  at  the  following 
table,  composed  of  an  analysis  of  T2  operation  cases,  the  re- 
sults of  which  I  have  been  able  to  trace. 

Table  showing  the  duration  of  life  of  72  cases  after  the  car- 
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cinomatous  tumor  had  been  discovered,  all  of  which  had  been 
operated  upon  with  success. 

In    8,  or  11^,  the  disease  ran  its  course  within  12  months. 
In  16,  or  22^  patient  died  between  12  and  24  months. 
In  16,  or  22j^,  patient  died  between  24  and  36  months. 

55.5j^  died  within  three  years. 
In  10,  or  14^,  patient  died  between  3  and  4  years. 
In    2,  or  2.7^,  patient  died  in  the  fifth  year. 
In    8,  or  11^,  patient  died  between  5^  and  6  years. 
In  2  or  2.7^  patient  lived  ei^ht  years. 
2  lived  nine  and  6  ten  years,  or  14j^  over  six  years. 

44  per  cent  over  three  years. 

55  per  cent  of  the  whole  number  sank  within  three  years,  and 
44  per  cent  over  three  ^''ears;  these  proportions  being  pre- 
cisely those  brought  out  by  Sir  J.  Paget  in  his  anal3'sis  of 
cases  which  had  not  been  interfered  with.  But  my  table  tells 
us  likewise  that  18  out  of  the  72  cases,  or  at  least  one-fourth 
of  all  cases  operated  upon,  lived  from  5  to  10  3'^ears. 

It  is  well,  therefore,  to  have  this  fact  always  before  us,  and 
that  whilst  we  assert  in  all  truth  that  one-half  of  our  patients 
will  die  within  the  three  years,  we  can  with  equal  justice  lead 
any  individual  patient  to  hope  that  her  chances  are  equally 
good  to  live  from  5  to  10  years.  Indeed,  we  may  with  a  clear 
conscience  admit,  that  whilst  one-third  of  all  cases  die  within 
two  years,  two-thirds  will  live  from  3  to  10  years;  half  of 
these  surviving  from  5  to  10  years. 

The  surgeon,  with  these  facts  before  him,  is  therefore  justi- 
fied in  placing  before  any  individual  patient  the  same  hopeful 
aspect  of  her  case,  and  thus  giving  encouragement  where  so 
much  is  needed. 

I  quote  Paget's  table  of  61  cases,  the  records  of  which 
were  complete,  since  it  deals  with  cases  which  have  not  been 
interfered  with,  whereas  my  table  includes  only  cases  after 
operation. 

34  cases  under  3  years,  or  55  per  cent : 

7  died  between  6  and  12  months. 

7  died  between  12  and  18  months. 

8  died  between  18  and  24  months. 
10  died  between  2  and  2^  years. 

2  died  between  2\  and  3  years. 
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27  cases  over  3  years,  or  46  6.2  per  cent : 
12  died  between  3  and  1-  years, 
6  died  between  4  and  6  years. 
3  died  between  6  and  8  years. 
1  died  between  8  and  10  years. 
5  died  between  10  and  20  years. 

Baker  gives  the  average  duration  of  life  43  months;  Sibley 
makes  it  32  months;  Gross  only  27  months  without  operation, 
and  39  months  with. 

Carcinoma  of  the  Breast  Complicated  with  Pregnancy, — 
Should  the  breast  of  a  pregnant  woman  be  the  seat  of  cancer, 
the  disease  as  a  rule  will  progress  rapidly,  and  should  the 
stage  of  suckling  be  reached,  its  increase  will  be  still  more 
rapid.  These  cases  are  happily  rare.  I  record  a  few  examples. 

Mr.  Annandale  reports  that  he  once  operated  upon  a 
mother  and  daughter  for  scirrhus  of  the  breast,  both  within 
two  weeks;  the  daughter  was  nursing  when  the  disease  first 
showed  itself,  and  in  her  case  its  progress  was  much  more 
rapid  than  in  the  case  of  her  mother;  and  further,  the  disease 
returned  in  the  daughter's  breast  much  earlier  than  in  the 
mother's. 

Case  I. — Extensive  cancer  of  breasts  and  integument  of 
the  chest  and  abdomen,  associated  with  pregnancy  following 
suppuration  of  breast;  death  in  eighth  month  of  pregnancy. 

Mrs.  M.,  aged  35,  the  mother  of  nine  children,  and  the  first 
eight  of  which  she  suckled,  came  to  me  in  1868,  when  she  was 
four  months  pregnant,  with  the  right  breast  and  skin  over  it, 
as  well  as  the  integimient  of  the  chest,  side,  and  abdomen, 
generally  infiltrated  with  carcinoma.  In  fact,  she  was  skin- 
bound.  The  breast  with  the  skin  in  several  parts  was  ulcer- 
ated. The  right  axillary  glands  were  enlarged,  and  the  right 
arm  oedematous  from  venous  obstruction.  The  disease  in  the 
right  breast  had  appeared  as  a  lump  in  the  gland,  which  was 
left  after  an  abscess  that  formed  when  suckling  her  eighth 
child  two  years  previously.  The  left  breast  was  likewise  infil- 
trated with  carcinoma,  and  this  had  followed  an  abscess  after 
the  ninth  child,  ten  months  previously. 

This  patient  died  from  asthenia  about  the  eighth  month  of 
her  pregnancy. 
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Case  IL — Cancer  of  breast,  followed  by  pregnancy,  and 
miscarriage;  after  which  rapid  growth  of  disease;  death. 

Mary  L.,  aged  44,  the  mother  of  four  children,  all  of  whom 
she  suckled,  came  under  my  care  on  January  19th,  1865,  with 
carcinoma  of  her  left  breast.  The  disease  had  been  coming 
for  two  years,  and  had  increased  slowly;  seven  months  ago 
she  became  pregnant,  since  then  the  disease  has  progressed 
more  rapidly;  she  miscarried  at  the  fifth  month,  that  is,  seven 
vreeks  ago. 

At  present  the  mammary  gland  as  a  whole  is  infiltrated, 
and  fixed  to  the  pectoral  muscle;  the  skin  over  the  gland  is 
fixed,  puckered,  infiltrated,  and  ulcerated  around  the  gland; 
in  the  skin  are  many  small  tubercles  of  cancer;  the  axillary 
g:lands  are  slightly  enlarged.  Later  on  the  ulceration  spread 
fast,  and  the  tubercles  multiplied  over  the  skin  and  on  the 
right  breast.  In  September  the  patient  died  with  chest  com- 
plication. Her  paternal  grandmother  had  died,  aged  87,  with 
chronic  cancer  of  the  breast;  her  paternal  aunt  also,  with  the 
same  disease,  aged  65. 

Case  III. — Cancer  of  breast  coming  on  during  pregnancy; 
acute  progress  involving  both  glands;  early  death. 

Eliza  S.,  aged  49,  the  mother  of  three  children,  whom  she 
did  not  suckle,  the  youngest  being  four  months  old,  came  to 
me  on  March  18th,  1869,  with  a  lump  in  her  right  breast, 
which  she  had  discovered  three  months  before  her  last  con- 
finement, and  which  had  rapidly  increased.  When  seen  seven 
months  after  its  appearance,  the  whole  gland  was  infiltrated 
\vith  disease  and  the  skin  over  it  was  brawny.  The  tumor 
was  fixed  to  the  chest ;  the  axillary  glands  enlarged.  There 
was  pain  down  the  arm,  which  was  oedematous. 

Four  months  later  the  disease  had  affected  the  opposite 
breast,  and  the  woman  soon  sank.  The  patient's  mother 
had  died  from  tumor,  and  her  sister  from  cancer  of  the 
breast. 

Case  IV. — Cancer  of  breast  with  retracted  nipple,  which 
prevented  suckling,  following  labor. 

Mary  B.,  aged  38,  the  mother  of  five  children,  the  youngest 
being  five  months.  She  had  suckled  all  with  her  right  breast, 
but  not  with  the  left,  as  the  nipple  was  retracted. 

November  4th,  1869.    The  left  breast  was  infiltrated  with 

cancer,  associated  with  enlarged  axillary  glands.     It  had  com- 
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menced  after  her  last  conflnement,  flvt;  montbs  previously.  J 
Six  months  later  this  woman  died. 

Case  V, — Acute  brawny  cancer  of  breast,  appearing  during  1 
lactatioD. 

Eliza  W.,  aged  35,  the  mother  of  four  children,  the  young- ' 
est  being  fifteen  months,  all  of  whom  she  had  suckled,  camol 
under  ray  care  in  January,  18T1,  with  infiltration  of  the  left  I 
breast  and  a  brawny  condition  of  skin  over  it.     The  disease 
began  three  months  before,  during  suckling,  as  a  lump  which 
rapidly  grew.     The  skin  over  the  right  breast  was  mottled 
and  was  already  becoming  infiltrated  in  lines,  probably  lym- 
phatic.    On  March  2d  the  woman  was  sinking.     Her  mother^  | 
cousin  had  cancer,  and  two  cousins,  one  paternal,  and  one] 
maternal,  had  tumors. 

General  Condition  of  Patient  the  subject  of  Carcinoma.M 
An  old  prejudice  still  exists  in  favor  of  the  presence  of  i 
cachexia  in  cases  of  cancer;  although  a  very  little  clinical  ex- 
perience is  wanted  to  loam  that  this  prejudice  is  wrong,  and 
that  there  are  few  patients  admitted  into  metropolitan  hospi- 
tals with  a  more  general  healthy  aspect  than  those  who  have 
cancer  of  the  breast.  At  least  half  the  cases  who  have  this 
disease  present  the  appearance  of  perfect  health.  Two-thirds 
of  the  remainder  look  as  healthy  as  the  bulk  of  those  who  are 
doing  the  work  of  life  well.  Whilst  in  the  sixth,  not  included 
in  either  of  these  classes,  some  general  evidence  of  illness  may 
be  made  out;  the  general  evidence  depending  more  upon  meif  J 
tal  anxiety  and  apprehension  than  any  real  influence  of  thi 
disease  upon  the  functions  of  the  body.  To  see  what  is  knowa^ 
as  cachexia,  the  surgeon  must  go  into  the  cancer  waixls  of  a 
hospital,  in  which  the  sufferers  from  cancer  are  retained  until 
the  end,  that  is,  until  life  is  slowly  sapped  by  hemorrhage, 
discharges,  pain,  and  the  interference  with  some  one  or  more 
of  the  important  functions  of  the  viscera  from  metastatic  or 
secondary  growths.  These  patients  look  ill  and  cachectic,  it 
is  true,  but  probably  not  more  so  than  others  who  are  suffei^ 
ing  in  an  allied  way,  though  not  from  cancerous  affections. 
The  cachexia  of  cancer,  in  fact,  difTers  in  no  way  from  that 
of  any  other  exhausting  disease.  When  it  exists  it  indicates 
the  presence  of  some  affection  which  is  undermining  the  pa- 
tient's strength,  which  ma,'*'  be  cancer,  but  it  may  be  any 
other  form  of  disease. 
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The  observ'ations  of  other  writers  support  these  conclu- 
sions, for  Gross  states  that  fifty-one  per  cent  of  his  cases 
were  in  good  health,  nineteen  per  cent  were  pale  and  thin, 
and  twelve  per  cent  were  decidely  broken  down  from  the 
effects  of  the  disease.  He  adds  also  that  the  nutrition  of 
scarcely  one  in  twenty  suffers  previous  to  sixteen  months  after 
the  detection  of  the  growth.  Paget  found  that  sixty-six  out 
of  ninety-one  cases  presented  the  characters  of  good  health ; 
nine  were  in  but  moderate  health,  and  only  sixteen  were 
sickly. 

Heredity  in  Cancer. — Out  of  my  600  cases  of  cancer,  al- 
though carefully  inquired  into,  I  found  it  to  exist  in  only 
seventy-three  cases,  or  12  per  cent  of  the  whole  number.  In 
fifty-four  of  these,  cancer  was  reported  to  have  occurred  in 
one  member;  in  sixteen  in  two  members,  and  m  three  in  three 
members.  In  fourteen  of  the  seventy-three  cases  the  relation 
was  on  the  father's  side;  in  thirty-five  on  the  mother's  side, 
and  in  eleven  it  was  found  among  the  brothers  and  sisters. 
In  seven  of  the  thirteen  remaining  cases  it  had  attacked  the 
aunts,  in  five  the  cousins,  and  in  one  the  grandmother,  my 
i\otes  not  stating  whether  maternal  or  paternal  relations. 
These  facts  are  enough  to  indicate  that  an  hereditary  ten- 
dency to  cancer  of  the  breast  is  by  no  means  the  rule  (only  12 
per  cent),  and  that  where  it  exists  it  seems  to  be  more  power- 
ful on  the  mother's  than  the  father's  side. 

Gross  found  a  history  of  heredity  in  but  9.7  per  cent; 
Paget  in  33  per  cent;  Nunn  in  29  per  cent.  Birkett  is  unable 
to  support  the  argument  of  heredity.  Nunn  has,  however, 
pointed  out  a  fact  of  interest,  and  that  is  the  longevity  of  the 
families  of  patients  who  have  cancer  of  the  breast.  He  found 
in  169  cases,  that  the  average  age  of  the  fathers  was  sixty- 
two,  and  the  average  age  of  the  mothers  was  sixty-one.  That 
106  of  the  patients  had  had  grandparents  who  had  lived  over 
seven t3'  years  of  age;  sixty-two  had  parents  who  had  passed 
the  great  age  of  eighty,  and  fifteen  who  had  lived  over  ninety 
years  of  age;  these  facts  neither  suggest  that  cancerous  pa- 
tients come  from  a  feeble  stock,  nor  that  they  inherit  the 
affection,  but  rather  that  the  disease  is  an  acquired  and  a 
personal  one. 

I  may  quote  here  a  rare  case  of  carcinoma  which  existed  in 
mother  and  daughter  at  the  same  time. 
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Cask  I. — Carcinoma  of  the  breast  in  mother  and  daughter; 
of  slow  growth  in  the  mother,  acute  in  the  daughter;  in  the 
lattor  it  had  followed  a  blow. 

In  1878  I  saw  Mrs.  S.,  who  was  then  68,  with  carcinoma  of 
tho  cicatrix  of  a  wound  which  had  been  made  thirty  years 
pjvviously  for  the  removal  of  a  cancerous  breast  of  five  years' 
>rn»wtli.  She  had  remained  well  after  the  operation  for 
twonty-flve  years,  when  a  return  took  place.  When  I  saw 
her  there  was  a  tubercle  the  size  of  a  walnut  in  the  scar,  with 
luany  other  tubercles  scattered  in  the  skin  over  the  sternum 
x<\\k\  opposite  breast.  Nothing"  could  be  done  for  her.  She, 
howover,  brought  her  daughter  to  me,  who  was  50  years  of 
u^S  with  a  decided  carcinomatous  tuber  the  size  of  a  small 
oran^t)  in  her  breast,  which  had  followed  within  a  few  weeks 
of  a  blow.  The  breast  was  wholly  infiltrated,  with  the  skin 
Kwv^v  it,  as  were  also  the  lymphatic  glands  of  the  axilla  and 
above  tlie  clavicle.  Nothing  could  be  done  for  this  trouble, 
and  tlie  patient  died  within  six  months  from  probable  internal 
t  horacic  cancer. 

"When,"  says  Darwin,  "amongst  individuals,  apparently 
cxposod  to  the  same  conditions,  any  very  rare  deviation,  due 
to  some  extraordinary  combination  of  circumstances,  appeal^ 
in  tlie  parent  (say  once  among  several  million  individuals),  and 
it.  reappears  in  the  child,  the  mere  doctrine  of  chances  almost 
compels  us  to  attribute  its  reappearance  to  inheritance. 
Kvcry  one  must  have  heard  of  cases  of  albinism,  prickly  skin, 
hairy  hodies,  etc.,  appearing  in  several  members  of  the  same 
rnniily.  If  strange  and  rare  deviations  of  structure  are  really 
Inherited.  U'ss  strange  and  common  deviations  may  be  freely 
udnnt ted  to  he  inlieritable.  Perhaps  the  correct  way  of  view- 
ing t  he  whoU»  subject  would  be  to  look  at  the  inheritance  of 
any  character  whatever  as  the  rule,  and  non-inheritance  as 
t  hi'  anonialv." 

* 

ir  l*uK«'i'>*  statement  be  true,  as  I  take  it  to  be,  "that  a 
niurU  on^'c  wvmW  i>n  a  ]>article  of  blood  or  tissue,  is  not  for 
vcjUM  f^fVaciMl  from  its  successors/' whv  should  we  wonder  at 
ihhiM'lttMl  tcn^lcncics  in  fonu  and  feature,  in  physiological  func- 
IhMi.jiiid  in  put htdtvirical  processes:  why,  indeed, should  we  not 
ralluM'  »^\pcct  t ht*sc  inlicritcti  proclivities  of  tissues  to  have  a 
KriMli'r  riVrct.  and  look  for  nioiv  marked  evidence  of  heredity 
In  diNiMiM^  than  we  Ihul  to  be  tlic  rnlc  in  practice? 
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The  inheritance  of  a  predisposition  to  disease  is  a  very  dif- 
ferent thing"  to  the  inheritance  of  a  disease  itself.  The  former 
need  never  be  made  manifest;  indeed,  it  is  probable  that,  if  it 
exists,  it  can  be  made  to  perish  by  the  careful  exclusion  of  all 
such  influences  as  may  bring*  it  to  light. 

Causes  of  Carcinoma  of  the  Breast — All  evidence  tends 
to  show  that  carcinoma  of  the  breast,  as  of  other  parts,  is  in 
its  origin  more  a  local  than  a  constitutional  disease,  and  that 
it  becomes  a  general  one  in  a  secondary  way  by  what  has 
been  described  as  "  local  infection,"  "  lymphatic  infection,"  and 
"  vascular  or  secondary  infection." 

To  staii;  in  the  breast,  as  elsewhere,  some  local  source  of 
irritation  is  required,  and  that  local  source  may  come  from 
without  in  the  form  of  an  injury;  or  from  within,  either  as 
some  spurious  functional  activity,  or  degenerating  involution 
change,  or  as  some  antecedent  inflammatory'^  change,  which 
as  an  acute  affection  may  have  damaged,  or  as  a  chronic  one 
may  have  irritated  tissue. 

It  is  now  a  recognized  fact  that  persistent  irritation  of  the 
skin  may  give  rise  to  an  epithelioma,  and  daily  experience 
supports  this  view,  particularly  in  disease  of  the  lip,  tongue, 
and  penis.  The  growth  of  an  epithelioma  in  the  bladder  of  a 
man,  who  for  years  relieved  himself  by  the  frequent  passage 
of  a  metallic  catheter  through  a  perinaeal  fistula,  at  a  spot 
against  which  the  catheter  impinged,  is  an  interesting  illustra- 
tion of  this  view.  The  irritation  of  soot  as  a  cause  of  sweeps' 
cancer,  and  the  irritation  of  common  warts,  are  more  familiar 
examples.  The  fact  also  that  cancer  primarily  is  most  prone 
to  attack  the  mucous  canals  at  their  narrowest  parts,  where 
friction  is  most  felt,  supports  this  view. 

Pei'sistent  local  irritation  of  an  epithelial  structure  is  con- 
sequently likely  to  produce  a  local  cancer,  and  when  this  local 
irritation  takes  place  in  a  gland,  such  as  the  breast  (which  is 
undergoing  involution  changes  and  becoming  obsolete)  the 
tendency  to  produce  a  carcinomatous  tumor  is  increased; 
when,  in  addition  to  these  local  causes,  there  is  added  the  pre- 
disposing influence  of  heredity,  by  which  the  members  of  a 
family  t€»nd  to  resemble  not  only  their  immediate  parents,  but 
to  comprise  in  themselves  the  foibles  of  several  generations, 
the  pernicious  influence  of  a  local  irritation  is  likely  to  become 
nunpant. 
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That  new  tissues,  such  as  cicatrices,  are  prone  to  become 
the  seat  of  epithelioma,  is  well  reco^ized ;  there  is,  indeed,  no 
denying-  the  fact  that  the  cicatrices  of  bums,  of  old  ulcers  and 
stumps,  are  constantly  the  seats  of  cancerous  disease,  and 
more  particularly  when  irritated ;  we  need  not,  therefore,  be 
surprised  that  epithelial  g-land  structures,  such  as  the  breast, 
should  occasionally  become  the  seat  of  epithelial  growths,  after 
having  been  injured  by  some  chronic  or  even  suppurative  in- 
flammation; the  carcinomatous  disease  not  following  at  once 
the  local  affection  which  first  injured  the  breast  tissue,  but 
attacking"  it,  as  it  might  a  scar,  at  a  more  advanced  i>eriod  of 
life,  the  reparative  material  in  the  g-land  and  in  the  scar  being 
both  new,  and  in  a  measure  cicatricial.  I  have  seen  a  cancer- 
ous tumor  originate  in  the  scar  of  an  antecedent  breast  ab- 
scess, and  many  carcinomatous  tumors  have  followed  a  previ- 
ous mastitis. 

Gross  states  that  carcinomatous  disease  started  from  lumps, 
or  chronic  indurations  left  by  puerperal  mastitis  in  8.21  per 
cent  of  the  365  women  who  had  borne  children;  the  lumps  left 
by  the  mastitis  having  remained  quiescent  for  a  period  which 
varied  from  four  to  twenty-eight  years.  My  own  statistics 
tell  me  that  out  of  my  360  cases  of  women  who  had  borne 
children,  mastitis  had  occurred  at  some  antecedent  period  in 
eighty,  but  it  is  almost  impossible  to  make  out  that  the  can- 
cerous tumor  originated  at  the  seat  of  scar  or  induration.  The 
tumor  in  the  majority  of  instances  appeared  many  years  after 
the  mastitis;  in  one  case  thirty  years. 

In  the  following  case  carcinoma  clearly  originated  in  the 
scar  of  an  operation  made  twelve  yeai's  previously  for  a  cystic 
non-cancerous  tumor: 

Case  I. — Cystic  degeneration  of  the  breast,  with  enlarge- 
ment of  one  of  the  cysts,  and  the  development  of  an  intra- 
cystic  adono-fibromatous  growth;  removal  of  the  growth; 
twelve  years  later  carcinoma  of  the  cicatrix. 

A  healthy  widow,  aged  30,  with  one  child  ten  years  of  age, 
consulted  Mr.  Birkett  in  October,  1859,  for  a  small  painless 
swelling,  situated  in  the  clavicular  lobe  of  her  left  bi^east, 
which  had  been  growing  for  seven  months.  The  tumor  was 
in  a  measure  pear-shaped,  with  its  narrow  end  near  the  nipple, 
nodular,  and  elastic.     Pressure  upon  it  caused  a  few  drops  of 
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a  clear,  yellow,  viscid,  albuminous  fluid,  to  exude  from  the 
nipple,  which  was  natural.  The  axillary  glands  were  not  en- 
larged. In  December,  1859,  the  tumor  was  excised  with  some 
of  the  breast  gland,  and  the  patient  recovered.  On  section  the 
tumor  was  found  to  be  formed  of  a  cyst,  which  contained  serum, 
and  communicated  with  a  duct  near  the  nipple.  Throughout 
the  tissue  of  the  lobe  removed,  and  of  the  gland  structure  ex- 
posed by  the  incision,  were  small  cysts,  containing  intracystic 
growths.  There  was  no  distinct,  well-marked,  limited  envelope 
around  the  tumor,  but  the  cyst  and  all  the  new  gn^owths  were 
so  closely  identified  with  the  ordinary  tissue  of  the  breast, 
that  it  was  absolutely  necessary  to  cut  its  structure  in  order 
to  remove  effectually  the  whole  of  the  tumor.  The  intracystic 
growlhs  were  composed  of  the  caecal  terminations  of  gland 
tissue  and  fibre  elements,  the  former  loaded  with  epithelium. 

The  patient  remained  well  for  eleven  and  a  half  years,  when 
a  carcinomatous  tubercle  appeared  in  the  scar,  which  enlarged 
and  ulcerated.  In  June,  1872,  it  formed  an  excavated  ulcer, 
with  thick  everted  edges  one  inch  and  a  half  in  diameter;  the 
axillary  glands  were  enlarged.  October  15th,  1872,  the  breast 
and  growth  were  removed,  the  patient  recovering. 

Direct  injury"  is,  without  doubt,  a  common  cause  of  tumor 
formation,  although  not  particularly  of  carcinoma.  To  say  in 
what  piH)portion  such  cases  occur  is  difficult,  and  I  am  unable 
to  add  any  statistical  evidence  upon  the  point,  beyond  that  in 
two-thirds  of  my  cases  the  disease  was  attributed  by  the  pa- 
tient to  some  such  cause.  Gross  states  that  in  11.7  per  cent, 
or  23  out  of  270  cases  analyzed  by  Winiwarter  and  himself, 
the  disease  was  attributed  to  injury,  as  blows  or  contusions. 

In  the  following  case  the  cause  and  effect  seem  to  be  closely 
connected : 

Case  IL — Carcinoma  of  the  breast  in  an  old  woman,  aged 
71,  following  a  blow;  it  was  ulcerating,  and  on  that  account 
was  removed,  and  with  good  success. 

Susan  C,  aged  71,  came  under  my  care  in  October,  1880, 
with  an  ulcerating  carcinomatous  tumor  in  her  right  breast, 
which  had  appeared  within  a  few  days  of  a  blow  she  had  re- 
ceived in  the  part  ten  months  before  admission.  Two  months 
ago  this  tumor  had  broken  down  and  discharged.    When  seen 
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a  carcinomatous  tumor  occupied  thu  upper  half  of  the  ^laiid. 
The  skin  over  it  was  inflltrated  and  ulcerated.  The  nipple 
was  retracted.  Axillaiy  glands  not  to  be  felt.  The  breast 
was  removed,  as  the  ulcerating'  surface  was  a  source  of  dis- 
tress and  weakness,  and  the  patient  did  welL  The  tempera- 
ture after  the  operation  never  rose  above  99°. 


Eczema  or  ulceration  of  the  nipple,  as  a  precursor  of 
cancer,  is  now  a  recognized  cause,  since  it  was  pointed  out  by 
Paget,  in  the  tenth  volume  of  St.  Bartholomew's  Hospital  Re- 
ports, published  1374,  althoug'h  in  what  proportion  of  cases 
the  nipple  trouble  and  the  breast  disease  are  associated  is  not 
yet  evident.  That  eczema  of  the  nipple  may  eXist  and  get 
well,  without  giving  rise  to  a  cancer,  is  a  clinical  fact,  as  is 
likewise  the  formation  of  a  cancerous  tumor  after  the  long  ex- 
istence of  the  nipple  trouble. 

Paget,  in  his  paper,  ijuoted  fifteen  examples,  and  described 
the  disease  as  having  "the  appearance  of  a  florid,  intensely 
red,  raw  surface,  very  finely  granular,  as  if  nearly  the  whole 
thickness  of  the  epidermis  were  removed;  tike  the  surface  of 
very  acute  diffused  eczema,  or  like  that  of  an  acute  balanitis.  ' 
From  such  a  surface  there  was  always  copious,  clear,  yellow- 
ish, viscid  exudation.  In  some  cases  the  eruption  has  presented 
the  character  of  an  ordinary  chronic  eczema  or  psoria.sis,  the 
eruption  spreading  beyond  the  areola  in  widening  circles,  or 
with  scattered  blotches  of  redness  covering  nearly  the  whole 
breast.  The  eruption  has  resisted  all  treatment,  both  local 
and  general,  and  has  continued  even  after  the  affected  part  of  I 
the  skm  has  been  involved  in  the  cancerous  disease." 

Butlin  has  added  to  this  classical  description  of  the  local  | 
disease,  as  seen  at  the  bed-side,  some  histological  informatioD, 
and  has  shown  us  how,  as  he  believes,  the  carcinoma  becomes  1 
a  consecutive  .disease  to  the  nipple  affection."  "  The  activity 
and  proliferation  of  the  epithelium  of  the  nipple  is  continued 
into  the  mouths  of  the  galactophorous  ducts;  the  same  activ- 
ity and  proliferation  can'  be  traced  along  the  ducts,  in  which 
the  form  of  the  cell  is  usually  changed,  and  a  spheroidal  cell  J 
is  substituted  for  the  columnar  cell,  which  naturally  pre^■ail3  | 
there;  these  morbid  conditions  are  continued  deep  down  into  ] 
the  sulistance  of  the  mammary'  gland,  where  the  sacs  become  ] 
similarly  affected." 
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"  Coincident  with  the  changes  in  the  ducts  and  glandular 
epithelium,  increased  vascularity'  and  the  collection  of  cells  re- 
sembling leucocytes  are  observed  in  the  connective  tissue  im- 
mediately surrounding  the  glandular  apparatus.  But  no  direct 
connection  can  be  traced  between  the  changes  within  the  ducts 
and  sa<;s  and  those  without  them,  and  the  latter  are  subordi- 
nate in  character  and  degree  to  the  former.  Not  until  the 
disease  is  advanced,  and  a  definite  tumor  has  been  formed, 
which  can  be  recognized  with  the  naked  eye  as  carcinoma, 
are  cells  resembling  those  within  the  ducts  and  sacs  found  in 
the  surrounding  tissues.'' 

At  a  later  stage  of  the  disease  the  ducts  and  acini  of  the 
gland  will  be  found  filled  with  proliferating  epithelium,  which 
es^entually  escapes  from  the  ducts  by  rupture  or  growth  into 
the  surrounding  tissues,  thereby  producing  the  full  formation 
of  carcinoma. 

Dr.  Thin,'*  who  made  a  minute  examination  of  the  skin  of 
the  nipple  and  breast  tumors  in  four  of  these  cases,  two  of 
them  having  been  subjects  of  operation  by  Mr.  Henry  Morris, 
one  by  Mr.  George  Lawson,  and  the  other  by  Mr.  Manby,  of 
East  Rudham,  has  taken  a  different  view  as  regards  the  nature 
of  the  skin  affection.  In  two  cases  of  the  disease  which  he  had 
an  opportunity  of  examining  before  operation,  the  clinical  evi- 
dence was,  in  his  opinion,  against  eczema,  and  in  favor  of  an 
infiltration  in  the  superficial  layer  of  the  cutis.  Microscopical 
examination  he  considers  to  be  decisive  on  this  point,  proving 
that  the  disease  is  not  an  eczema,  the  destruction  of  the  cells 
of  the  epidermis  and  the  breaking  down  of  the  bundles  of 
white  fibrous  tissue  in  the  papillary  layer  of  the  cutis  being  in 
excess  of  the  changes  which  are  found  in  cases  of  eczema.  In 
distinguishing  clinically  this  malignant  dermatitis  from  ec- 
zema, Dr.  Thin  considers  that  the  chief  points  to  be  borne  in 
mind  are  the  well-defined  margin  in  the  former,  and  the  evi- 
dence, when  the  tissue  is  grasped  between  the  fingers,  of  infil- 
tration in  the  papillary  laj'er.  In  two  cases  which  came  under 
his  notice  there  was  clear  evidence  that  the  disease  began  in 
a  position  corresponding  to  the  openings  of  the  galactophorous 
ducts,  and  remained  limited  in  that  position  for  some  time 
before  extending  over  the  surface  of  the  nipple.  He  considers 
the  infiltrated  condition  of  the  areola,  which  in  some  of  its 
features  is  so  suggestive  of  eczema,  to  be  produced  by  the 
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action  on  tho  connective  tissue  ot  a  fluid  w  hich  escapes  from 
the  mouths  of  the  ducts,  and  which  possesses  the  corrosive 
qualities  of  cancerous  epithehuin.  He  believes  that  the  first 
morbid  change  is  really  a  cancerous  change  in  or  near  the 
mouth  of  the  ducts,  and  that  the  so-called  cczcmatous  condi- 
tions are  secondary  to  these  changes.  In  all  the  four  cases 
examined  by  Dr.  Thin  the  cancerous  tumors  were  of  the  variety 
appropriately  termed  duct  cancer,  the  cancerous  epithelium 
taking  its  origin  not  in  the  acini  of  the  gland  but  in  the  epi- 
thelium of  the  ducts;  the  flbro-carcinoraa  cysticum  mammae 
of  Waldeyer. 

Dr.  Munro  **  relates  three  cases  bearing  on  this  disease.  In 
regard  to  one  of  them,  he  states  that  it  is  his  firm  belief  that 
the  primary  sore  was  from  the  very  commencement  malignant 
disease  of  the  epithelium  at  the  mouths  of  the  galactophorous 
ducts,  and  that  the  supposed  induced  or  secondary  disease  in 
the  breast  stands  in  the  same  relation  to  the  disease  as  the 
more  distant  glandular  deposits. 

Dr.  Duhring™  relates  two  cases  which,  he  IjeUeves,  show 
"that  the  disease  is  not  an  eczema,  but  that  It  is  a  peculiar 
disease  with  a  malignant  tendency."  He  remarks  that  in  his 
two  cases  nothing  of  a  mahgnant  nature  was  suspected  until 
after  the  lapse  of  five  and  ten  years  respectively,  and  that 
itching  was  in  both  cases  insignificant  until  the  alTectiun  had 
exisU'd  several  years,  in  this  respect  the  disease  differing  de- 
cidedly from  eczema,  where  itching  is  one  of  the  first  signs 
noted.  In  regard  to  the  cUnical  features.  Dr.  Duhring  cor- 
roborates the  description  given  by  Dr.  Thin.  The  circum- 
scribed, sharply-defined  lesion,  and  the  slightly  elevated  bor- 
der, are  symptoms  which,  he  states,  do  not  obtain  in  eczema. 
'■  The  brilliant  color  of  the  lesion  is  striking  and  is  more  marked 
than  in  eczema,  the  absence  of  the  eczematous  surface  charac- 
terized by  an  appreciable  discharge,  or  by  vesicles,  pustules, 
or  puncta  coming  and  going  from  time  to  time,  and  the  ab- 
sence of  exacerbation  so  usual  in  eczema,  may  also  be  referred 
to."  A  point  to  which  he  also  directs  attention  is  the  infiltra- 
tion, "  which  is  firm  or  even  hard,  but  is  not  deep-seated.  lb 
is  rather  superficial.    In  eczema,  on  the  other  hand,  it  is  soft," 

This  local  disease,  if  eczema  or  otherwise,  is  therefore 
neither  to  be  treated  lightly  nor  disregarded,  and  the  thought 
that  it  will  eventually  lead  to,  if  it  he  not  from  the  first,  can- 
cer, should  be  a  prominent  one  in  the  surgeon's  mind. 
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In  most  of  the  cases  recorded,  the  nipple  disease  had  pre- 
ceded the  breast  disease  from  two  to  five  or  six  years. 

Gross  and  Oldekop's  tables  show  that  this  eczema  of  the 
nipple  preceded  the  carcinoma  in  5,  or  1.35  per  cent,  of  370 
cases.  Mr.  Henry  Morris  ^*  records  two  out  of  305  cases.  I 
have  recorded  but  three  examples  in  my  600  consecutive  cases. 
I  quote  these  three  with  others  that  I  have  extracted  from 
my  note-book. 

Case  I. — Carcinoma  of  breast,  preceded  by  serous  dis- 
charge from,  and  eczema  of,  the  nipple;  operation;  convales- 
cence. 

Martha  C,  aged  33,  came  under  my  care  in  January,  1880, 
with  a  tumor  occupying  the  upper  half  of  her  left  breast, 
which  had  been  growing  for  one  year,  with  infiltration  of  the 
skin  over  it;  there  was  likewise  a  local  patch  of  eczema  in- 
volving the  areola,  and  half  the  nipple,  which  is  retracted. 
She  had,  for  some  weeks  before  the  tumor  was  discovered,  a 
discharge  from  the  nipple,  and  some  scabbing  at  its  apex.  The 
axillary  glands  are  enlarged. 

The  breast,  tumor,  and  glands  were  removed  with  a  good 
result. 

Case  IL — Carcinoma  of  the  right  breast,  following  eczema 
of  the  nipple;  excision  of  tumor,  which  was  a  typical  duct 
cancer;  cure. 

Jane  G.,  aged  53,  a  healthy  woman,  the  mother  of  several 
children,  all  of  whom  she  suckled  without  difficulty,  came 
under  my  care  on  January  28th,  188T,  with  a  tumor  in  her  right 
breast. 

It  had  appeared  four  years  previously,  in  1883,  as  a  small 
lump,  the  size  of  a  pea,  on  the  outer  half  of  her  right  breast. 
It  gave  no  pain,  and  she  disregarded  it.  In  August,  1885,  the 
nipple  became  sore,  and  she  sought  advice.  Some  application 
was  applied  to  the  nipple,  and  the  eczema  improved,  but  never 
got  well.  The  lump  in  the  breast  during  this  time  had  much 
increased.  When  admitted  under  my  care  into  Guy's  Hospi- 
tal there  was  a  patch  of  eczema,  about  the  size  of  a  florin, 
occupying  the  site  of  the  right  nipple,  which  had  become 
obliterated.  Behind  and  to  the  outer  side  of  the  eczematous 
patch  there  was  a  hard  nodular  tumor,  measuring  three  inches 
transversely  and  about  two  inches  vertically,  in  the  substance 
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of  the  breast.  Tlie  skin  over  it  was  not  implicated,  and  the 
tumor  moved  with  the  breast  freely  over  the  deeper  struc- 
tures. It  was  not  painful.  An  enlarged  gland  could  be  felt 
in  the  axilla. 

On  February  5th  the  tumor  on  the  breast  and  its  axillaiy 
glands  were  removed,  and  a  rapid  recovery  took  place. 

Mr.  Targett,  the  surgical  registrar  and  pathologist,  exam- 
ined the  tumor,  and  gave  the  following  report:  The  micro- 
scopic examination  showed  the  changes  of  chronic  eczema  in 
the  nipple  and  areola.  Tliere  was  pi-oliferation  of  the  epithe- 
lium along  some  of  the  ducts  and  especially  in  the  terminal 
acini.  In  the  latter  situation  there  was  much  small-cell  infil- 
tration around  groups  of  acini,  and  in  this  manner  they  were 
converted  into  the  alveoli  of  fully  developed  carcinoma.  It  is 
thus  a  good  example  of  duct  cancer  following  on  chronic  ec- 
•  zeraa  of  the  breast. 

Case  III. — Eczema  of  nipple;  cancer  of  breast. 

Elize  8.,  aged  62,  who  had  been  married  35  years,  and  had 
6  children,  came  to  me  on  February  19th,  iy(io,  with  an  infiltra- 
tion of  the  upper  lobe  of  her  right  breast,  which  had  existed 
for  one  year.  For  two  years  previously  she  had  had  eczema 
of  her  nipple,  and  during  this  time  the  nipple  projected:  for 
three  years  before  the  eczema  appeared  it  had  been  retracted. 
In  June,  1866,  the  akin  over  the  breast  was  infiltrated  with 
cancerous  tubercles.     I  then  lost  sight  of  the  patient. 

This  patient's  mother  died  from  cancer  of  the  breast,  and 
two  of  her  brothers  of  internal  cancer. 

Case  IV. — Paget's  disease  of  nipple,  followed  by  carcinoma ; 
destroyed  with  cautery. 

Mrs.  B,,  aged  60,  a  married,  childless  women,  came  to  me 
March  26th,  1877,  with  eezematous  ulceration  of  the  right  nipple 
and  areola,  of  four  years'  standing-  The  nipple  had  gone,  and 
much  of  the  areola.  The  surface  was  ulcerated,  but  not  thick- 
ened. Total  destruction  of  the  whole  surface  with  a  cautery 
was  carried  out,  and  the  parts  healed.  Some  months  later 
the  hardness  reappeared,  and  ulcerated,  and  in  1879  the  right 
breast  was  excised,  and  convalescence  followed;  but  the  dis- 
ease soon  returned  and,  invaded  the  opposite  breast.  The  pa- 
tient died  in  1882. 

Case  V, — Carcinoma  of  breast  following  eczema  of  nipple. 

Miss  S.,  aged  57,  consulted  me  in  May,  1875,  for  an  eczema 
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of  her  nipple  which  had  existed  for  many  months.  When  seen 
by  me  there  was  marked  infiltrating  carcinoma  of  the  breast; 
retracted  nipple  and  a  red  raw  surface  in  the  position  of  the 
nipple  and  its  areola. 

Operation  advised,  but  refused. 

Case  VI. — Carcinoma  of  breast  following  eczema)  of  nipple. 

Mrs.  S.,  aged  45,  the  mother  of  five  children,  came  to  me  in 
October,  1877,  with  an  eczema  or  rawness  of  one  nipple  of  two 
years'  standing,  following  by  swelling,  hardness  of  the  breast, 
with  retracting  nipple.  This  increased  for  nine  months,  and 
then  ulcerated.  When  seen  there  was  an  open  cancerous  ulcer 
of  the  breast  and  nipple.  Her  mother  is  said  to  have  died  from 
cancer  of  the  face. 

Operation  advised,  but  refused. 

Mental  anxiety  as  a  cause  of  carcinoma  must  not  be 
omitted,  although  to  adduce  proof  of  the  truth  of  the  proposi- 
tion may  be  difficult;  to  say  that  it  is  an  antecedent  of  many 
cases  of  carcinoma  is,  however,  a  fact  which  the  experience  of 
most  surgeons  would  support.  The  late.  Mr.  Charles  Moore 
was  a  firm  believer  in  its  influence. 

On  the  Influence  of  Locality  in  Cancer, — It  is  impossible 
to  deny  the  influence  of  nationality  and  of  geographical  posi- 
tion upon  the  frequency  of  cancer.  For  in  some  countries  little 
of  it  is  seen,  whereas,  in  others,  it  is  met  with  frequently  in 
certain  districts,  and  in  others  but  rarely.  In  Turkey,  Greece, 
Syria,  Persia,  North  Africa,  and  Iceland,  it  is  very  rare, 
whereas  in  parts  of  India  and  China  it  is  more  common.  In 
Europe  its  relative  frequency  is  very  curious,  and  Hirsch  tells 
that  it  varies  from  nearly  10  cases  in  10,000  inhabitants,  as 
met  with  at  Trondhjem  in  Norway,  and  in  Lombardy  in  Italy, 
to  2  in  10,000  in  Sardinia.  In  America  the  death  rate  is  about 
4.5,  and  in  England  much  the  same,  the  rate  apparently  in 
our  own  land  having  increased  during  the  last  few  decades; 
that  ending  1859  having  been  3.3,  and  that  ending  1876  4.6  per 
10,000.  In  all  these  statistical  figures  it  may  be  fairly  as- 
sumed that  in  women  half  the  cases  at'e  affections  of  the  breast 
and  ut(»rus. 

Lastly,  as  one  of  the  causes  of  cancer,  and  consequently  of 
cancer  of  the  breast,  is  the  geographical  distribution  of  the 
diseasa     Dr.  Haviland  having  demonstrated  by  means  of  a 
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cancer  chart  collated  frcun  the  records  of  the  B^istrar-Gen> 
eral^  and  read  before  the  Society  of  Arts  in  1S79,  that  there 
are  certain  localities  in  England  in  irhich  cancer  predcMninates 
largely  over  others,  and  he  certainly  has  shown  that  these 
cancer  fields  lie  along*  the  low-lying  altavial  beds  of  river 
courses,  and  the  geological  strata  of  the  tertiary  formation. 
^  Cancer  fields,"  he  wrote,  *^  are  situated  along  rivers  that  oc- 
casionally overflow  their  banks^"^ 

Hirsch,  however,  is  no  believiMr  in  this  theory  or  explana- 
tion, for  he  reminds  us  that  in  Norwav,  cancer  occurs  mostlr 
in  the  mountainous  districts,  and  at  considerable  elevations; 
also  that  in  Mexico  the  high  table-land  is  more  subject  to  can- 
cer than  the  low  places. 

By  way  of  summary  as  to  the  causes  of  carcinoma,  the 
following  conclusions  seem  just : 

L  That  there  exists  in  those  who  manifest  the  disease,  and 
probably  in  many  others  who  never  live  to  do  so,  a  predis- 
position to  its  development  under  any  exciting  cause. 

2.  That  this  predisposition  is,  to  a  degree,  due  to  heredity, 
although  sufficient  evidence  exists  to  suggest  that  the  pre- 
disposition may  be'  strengthened,  or  even  acquired,  either  by 
long  residence  in  iow-h-ing  districts  in  which  rivers  are  prone 
to  overflow  their  banks,  or  by  the  long-continued  depressing 
effects  of  mental  influences. 

3.  That  the  disease  is,  under  all  circumstances,  primarily  a 
local  one,  originating  in  a  gland  or  tissue  that  has  been  the 
seat  either  of  a  direct  injuiy,  or  that  has  undergone  some  de- 
generative change,  the  effects  either  of  age,  obsolescence,  or 
some  antecedent  spurious  functional  activity,  inflammatory 
action,  or  persistent  local  irritation. 


CHAPTER  XIII. 

THE  CLINICAL  FEATURES  OP  A  SCIRRHOUS  CARCINOMA. 

When  a  cancerous  tumor  has  fully  developed,  and  more  par- 
ticularly the  first  two  varieties,  it  has  features  of  so  marked  a 
character  that  its  nature  can  hardly  be  misunderstood.  When 
it  is  developing,  its  early  features  are  ill  defined  and  uncertain, 
consequently  a  positive  diagnosis  of  its  nature  is  difficult  if 
not  impossible;  and  yet  it  is  at  the  very  early  stage  of  the 
disease  that  a  diagnosis  is  most  essential,  since  it  is  then,  if  at 
ally  that  a  cancer  may  be  regarded  as  a  local  and  consequently 
as  a  curable  affection. 

It  is  to  be  remembered  that  in  the  majority  of  cases  of  car- 
cinoma of  the  breast,  the  disease  attacks  the  breasts  of  women 
about  forty  years  of  age  when  the  procreative  organs  are 
verging  toward  their  natural  period  of  functional  decline;  and 
when  the  breast  as  a  gland  is  either  obsolete,  or  is  passing  into 
the  stage  of  obsolescence.  It  is,  however,  found  in  younger, 
as  well  as  in  older  subjects;  when  in  the  younger  it  usually 
appears  as  an  acute  or  active  affection,  when  in  the  latter  as 
a  more  chronic  one. 

Early  Local  Symptoms  of  Carcinoma, — In  the  majority 
of  cases  when  discovered  it  appears  either  as  an  ill-defined 
thickening  of  one  of  the  lobes  of  the  gland,  or  as  a  nodular 
swelling  fixed  closely  to  the  tissue  of  the  breast.  It  is  gener- 
ally found  out  by  accident,  as  in  washing,  and  the  attention 
of  the  patient  is  rarely  drawn  to  the  part  by  pain;  should  pain 
be  present  it  will  generally  sliow  itself  as  an  occasional  shoot 
of  pain,  although  sometimes  as  a  sensation  of  heat. 

With  these  early  symptoms  present,  how  is  a  diagnosis  to 
be  made  ;  for  what  affections  may  the  disease  be  mistaken  ? 
A  few  words  upon  these  questions  may  be  of  value. 

Should  the  disease  appear  as  a  mere  thickening  of  one  of 
the  lobes  of  the  breast,  this  clinical  fact  is  one  which  of  itself 
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should  excite  the  apprehensions  of  cancer;  for  the  thickening- 
can  only  be  brought  about  by  one  of  two  causes,  either  car- 
cinomatous infiltration,  or  chronic  inflammatory  infiltration; 
and  it  must  be  admitted  that  too  often  to  the  touch  these,  two 
forms  of  infiltration  yield  the  same  sensations.  In  cancer, 
however,  in  a  large  proportion  of  cases,  the  hardness  is  of  a 
stony,  unyielding  character,  and  the  examination,  if  not  rough, 
is  well  tolerated ;  while  in  the  chronic  inflammatory  condition 
the  induration  is  fleshy  and  somewhat  yielding,  the  same 
amount  of  manipulation  likewise  evokes  pain.  In  the  chronic 
inflammatory  trouble  there  will  likewise  probably  be  more  pain 
on  g^entle  manipulation  than  is  usually  met  with  in  cancer, 
and  after  examination  the  patient  will  show  some  signs  of  ex- 
citement or  irritability.  In  this  latter  trouble,  also,  more  than 
one  of  the  lobes  of  the  gland  will  probably  be  found  coarse  and 
knotty,  although  but  one  may  be  tender,  and  possibly  the  op- 
posite gland  will  be  equally  affected. 

In  cancer,  in  brief,  the  disease  starts  in  one  lobe  of  a  gland, 
and  as  an  indolent  swelling  it  is  rarely  associated  with  any 
signs  or  symptoms  of  local  inflammation,  such  as  may  be 
made  out  in  the  chronic  lobular  inflammation  of  the  breast, 
which  is  prone  to  attack  women  at  the  climacteric  period. 
Cancer  in  its  early  sta^e  is  known  more  by  the  absence  of 
symptoms  than  by  anything*  more  definite,  by  a  painless,  or 
nearly  painless  local,  stony  infiltration  of  a  part.  This  stage 
of  cancer  may  be  described  as  the  ''early  infiltrating  stage." 
When  the  disease  first  shows  itself  as  a  nodular  swelling  fixed 
closely  to  the  tissue  of  the  breast,  the  same  thought  of  car- 
cinoma should  be  excited,  but  at  the  same  time  the  possibilitj^ 
of  the  lump  being  due  to  the  presence  of  •  an  involution  cyst 
should  not  be  forgotten.  The  rounder  the  lump,  the  greater 
the  probability  of  its  being  cj'stic;  the  more  irregular  and 
nodular  the  swelling,  the  greater  the  probability  of  its  being 
cancerous.  A  hard,  nodular  swelling  is  more  likely  to  be  cys- 
tic than  infiammatory,  and  it  is  at  least  as  likely  to  be  cystic 
as  cancerous.  For  diagnosis  an  exploratory  puncture  with  a 
needle  is  frequently  demanded;  or  what  is  better,  an  explora- 
tory incision. 

As  the  disease  advances,  and  reaches  the  stage  which,  for 
descriptive  or  clinical  purposes,  may  well  be  called  the  "  mature 
infiltrating  stage,'' the  diagnostic  points  become  more  marked. 
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The  induration  of  the  lobe  primarily  involved  has  become 
more  evident,  and  it  has  probably  spread  from  its  early  posi- 
tion in  a  single  lobe,  either  to  a  neighboring  lobe  or  to  the 
soft  parts  covering  the  lobe,  and  in  this  way  changes  will  have 
been  brought  about  in  the  skin,  which  are  all  equally  charac- 
teristic, and  differ  only  in  the  degree  in  which  the  skin  with 
its  subcutaneous  tissues  is  involved.  I  have  been  in  the  habit 
of  describing  these  changes,  as  will  have  been  observed  by  the 
reader  in  perusing  some  of  the  preceding  chapters,  under  three 
headings,  namely,  "Dimpling,"  "Puckering,"  and  "Infiltra- 
tion" of  the  skin,  and  I  believe  that  this  division  tends  to 
clearness. 

Dimpling  of  the  skin  means  more  or  less  depression  or 
cupping  of  the  skin  covering  the  infiltrated  lobe,  brought 
about  by  the  contraction  of  the  suspensory  ligaments  of  the 
breast  (Plate  L,  Fig.  1),  which  pass  from  the  normal  capsule 
of  the  gland  to  the  skin  itself.  Where  only  a  few  of  the  liga- 
ments of  the  gland  are  involved,  the  dimpling  or  cupping  of 
the  skin  will  be  limited;  where  the  ligaments  involved  are 
numerous,  the  area  of  skin  depression  will  be  extensive.  This 
condition  is  well  seen  in  Plate  III.,  Fig.  1.  The  skin  at  this 
stage  can,  however,  be  rolled  over  the  growth  beneath,  or 
raised  from  it.  This  symptom  is  never  present  in  any  con- 
nective-tissue tumor  of  the  breast,  nor  in  an  inflammatory 
affection. 

The  puckering  of  the  skin  is  a  later  stage  than  that  de- 
scribed, for  in  it  the  skin  is  closelj'^  drawn  down  to  the  growth 
beneath,  and  has  practically  become  a  part  of  it  by  the  process 
that  has  been  described  as  local  infection.   (See  Plate  II.,  Fig.  2.) 

The  suspensory  ligaments  have  contracted  to  the  full,  and 
the  skin  can  no  longer  be  rolled  over  or  raised  from  the  growth. 
The  depression  of  the  skin  is  now  still  more  marked  than  it 
was  in  the  "dimpling"  stage,  and  the  surface  of  the  skin  pre- 
sents to  the  eye  a  peculiar  pitted  appearance,  which  Mr. 
Banks  has  aptly  described  as  resembling  the  pigskin  of  which 
a  saddle  is  made.  The  skin,  on  manipulation,  may  feel,  to 
the  touch,  fairly  healthy,  or  it  may  seem  slightly  harder  than 
normal.  This  condition  being  suggestive  of  the  next  or  most 
diagnostic  indication  of  carcinomatous  disease  (the  stage  of 
local  "skin  infiltration")  in  which  the  skin  has  become  in- 
volved b^''  the  extension  of  the  disease,  by  local  infection. 
10—12 
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In  the  infiltrating  stage  the  skin  is  not  only  drawn  down 
and  puckered  in  the  ways  already  described,  but  it  is  bound 
down  to  the  growth  beneath,  and  to  the  finger  feels  firm  and 
indurated;  the  induration  being  brought  about  by  the  infiltra- 
tion of  the  skin  itself  with  carcinomatous  elements. 

The  tumor  at  this  advanced  stage  of  the  disease  seems  to 
be  one  with  the  skin;  neither  in  the  gland  nor  in  the  skin  can 
the  surgeon  clearly  define  the  boundary  of  the  growth.  In 
fact,  it  has  no  definite  boundary;  for  from  its  central  lobular 
starting  place  the  epithelial  elements  have  spread  by  infiltra- 
tion outward  in  all  directions,  and  drawn  all  surrounding 
tissues  into  its  sphere. 

In  some  examples  of  disease  at  this  stage  of  trouble  the 
mobility  of  the  tumor  will  have  considerably  lessened ;  what 
could  before  have  been  moved  freely  with  the  breast  gland 
upon  the  extended  pectoral  muscle,  is  now  somewhat  checked 
in  its  movements,  in  some  cases  to  a  limited,  in  others  to  a 
marked,  degree;  the  degree  of  immobility  of  the  tumor  and 
breast  gland  upon  the  pectoral  muscle  below  being  the  exact 
measure  of  the  amount  of  infiltration  of  the  deeper  tissues,  in 
the  same  way  as  the  "  dimpling,^'  "  puckering,"  and  "  infiltra- 
tion "  of  the  skin  is  an  exact  measure  of  the  infiltration  of  the 
superficial. 

To  test  the  mobility  of  a  breast  tumor  upon  the  pectoral 
muscle,  it  is  essential  that  the  muscle  should  be  placed  upon 
the  stretch  by  raising  the  arm.  With  the  muscle  I'elaxed,  a 
tumor  which  is  perfectly  fixed  to  it  may  appear  movable,  the 
tumor  and  relaxed  muscle  moving  together.  With  the  muscle 
extended  this  fallacv  will  be  avoided. 

Retraction  of  Nipple  in  Carcinoma  of  the  Breast, — There 
is  no  greater  fallacy  than  the  very  general  assumption  that 
retraction  of  the  nipple  is  an  essential  symptom  of  carcinoma 
of  the  breast;  and  no  greater  error  than  that  with  this  s^'mp- 
tom  the  diagnosis  of  cancer  is  confirmed,  and  that  without  it 
the  disease  must  be  of  another  kind.  The  truth  is  that  retrac- 
tion of  the  nipple  is  only  an  accidental  symptom  of  cancer  of 
the  breast,  met  with  when  the  disease  is  placed  near  the  nipple, 
but  not  otherwise;  that  is,  when  the  disease  is  so  situated  that 
the  ducts  of  the  gland  are  drawn  upon  by  the  infiltrating  pro- 
cess, and  the  nipple,  as  a  consequence,  is  pulled,  as  it  were, 
toward  the  infiltrated  lobe.     When  this  retraction  of  the  ni])- 
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pie  exists  associated  with  a  chronic  infiltrating  tumor  of  the 
bi'east,  it  is,  as  a  symptom,  one  of  great  value;  indeed,  as 
great  as  the  dimpling  and  puckering  of  the  skin  over  the 
tumor  has  been  shown  to  be  (Plate  II.,  Fig.  2).  By  itself  the 
symptom  is  of  no  special  value,  since  it  may  have  been  a  con- 
genital condition,  or  an  acquired  one  from  some  antecedent  in- 
flammatory or  other  affection.  Again,  should  the  infiltrating 
lobule  be  placed  at  the  periphery  of  the  gland,  where,  by  its 
contraction,  the  ducts  of  the  gland,  as  they  pass  to  the  nipple, 
will  be  but  little  affected,  there  will  be 
BO  retraction  of  the  nipple.  Indeed, 
the  nipple  may,  under  these  circum- 
stances, be  very  prominent.  The 
symptom,  therefore,  is  only  of  value 
when  found  in  combination  with  other 
symptoms;  by  itself  it  tells  nothing. 
Again,  in  some  cases  the  nipple  may 
become  retracted  during  the  early 
stage  of  the  disease,  and  at  a  later 
period  become  prominent;  the  disease 
at  an  early  period  of  its  progress  caus- 
ing traction  upon  the  lactiferous  ducts, 
and  at  a  later  period  of  its  course,  by 

steady  infiltration,  so  thickening  the  fio.  4.-Refa^ion  of  the  Nipple 
gland  beneath  the  nipple,  or  the  nip-  in  case  of  Adeno-sarcoma  of  a 
pie  itself,  as  mechanically  to  lift  it  out  ^^"''^'  *^  "• 
of  its  umbilical  bed  and  cause  it  to  project.  In  a  third  class 
of  cases  the  nipple  may  become  strangulated  at  its  base  by 
the  contraction  of  the  carcinoma,  and  consequently  oedema- 
tous,  and  possibly  ulcerated.  At  a  still  later  stage,  from  the 
same  cause,  the  nipple  may  slough  off. 

At  times  a  retracting  nipple  is  the  first  point  which  draws 
the  attention  of  the  patient  to  her  breasts,  and  leads  to  the 
detection  of  an  early  carcinoma. 

One  of  the  best  examples  of  retracted  nipple  I  have  seen 
was  in  a  woman  past  middle  life,  who  had  a  central  tumor  of 
her  breast  (Fig.  4).  The  nipple  seemed  telescopically  to  be 
inverted,  and  to  form  a  depression  in  the  centre  of  a  cir- 
cumferentially  raised  fleshy  growth.  The  tumor,  when  re- 
moved, turned  out  to  be  an  adeno-sarcoma,  developed  beneath 
the  base  of  the  nipple,  in  the  centre  of  the  breast  gland.    By 
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i«^  HTotnK  IT  ^»«*^*  sToadily  made  traction  upon  the  ducts  of  the 
rr\'Ar\u.  »p».  »>  *  ct^nsequence  drawn  the  nipple  as  described. 
Simnlt  t«mors<  however,  rarely  cause  this  retraction.  They 
nn/  b^  Their  CTOwth,  flatten  a  nipple  out,  or  push  it  into 
so'mi  wit  oM^io-waj  place,  but  the^^  seldom  cause  its  retrac- 
tio?i  ^'herr  This  s^'mptom  is  present  with  a  beni^  tumor, 
,'  v:  (\x\i  oirhor  to  the  central  position  of  the  tumor,  or  to  a 
rnn'^Ti»t».  «"^r  acquired  condition,  such  as  a  former  abscess,  or 
locfl.  mrtR-Tniuation. 

jUfkrhnr^e  from  the  Nipple  in  Cancer. — In  the  carcinoma 

HhT^TSMir.  <^^  the  breast  it  is  by  no  means  common  for  the  pa- 

fimi:  t/^  AMnplain  of  any  discharge  from  the  nipple.     In  ex- 

rppt^n?!*'.  cases  this  symptom  may  exist,  and  in  some  cases 

V't^r*  r»^<'  '^  serous  or  blood-stained  discliarge  had  preceded 

,1,,  fi^Ai^nition  of  the  breast  by  some  months.    In  one  a  serous 

^T*,Oifti?:^*  was  the  earliest  symptom;  in  another  a  bloody'  dis- 

,.Vf-iv  had  existed  for  six  months  before  any  tumor  was  dis- 

>an»:nM:  in  a  third  case  a  blood-stained  clear  discharge  had 

^.hcr^M  for  2^  yeare  before  a  lump  was  detected;  in  the  fourth 

^■^^  I  here  had  been  a  porter-like  discharge  from  the  nipple  for 

chi.r  vi*ars  before  a  tumor  was  recognized.     In  all  these  cases, 

^'Ww  they  came  under  my  care,  the  disease  was  clearly  of  the 

.....*  scirrhous  form,  and  unaccompanied   with  any  marked 

yxtic  complication. 

In  a  general  way  when  there  is  much  nipple  discharge 
Vfore  any  solid  neoplasm  is  discovered,  the  disease  has  been 
,yslic  in  its  origin,  and  carcinomatous  or  sarcomatous  second- 
,^vily.  These  cases  will,  however,  receive  attention  in  Chapter 
\  VI.,  which  is  devoted  to  cystic  disease. 

In  the  following  cases  the  growth  of  the  tumor  was  pre- 
ceded or  accompanied  by  some  discharge  from  the  nipple: 

Case  I. — Cancer  of  breast  preceded  by  discharge  from 
nipple. 

Jane  E.,  aged  Xk  the  mother  of  three  children,  the  young- 
est being  eight  months  old.  and  all  of  whom  she  suckled,  came 
under  my  care  on  (Vtober  'l(\X\\.  lS»iT.  witii  induration  of  her 
left  breast,  dimpling  of  the  skin  over  the  breast,  retracted 
nipple  for  six  months,  and  discharge  of  blood  fi*om  the  nipple 
for  T\y^^  months.  In  January,  ISiiv^.  the  discharge  from  the 
nipple  had  ceased  for  two  weeks,  but  returned  copiously.     On 
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September  3d,  1868,  the  breast  was  much  larger  and  harder; 
the  nipple  had  retracted  more;  the  skin  was  puckered  and 
infiltrated;  no  axillary  glands  were  enlarged.  Operation  was 
advised,  but  refused.  On  July  15th,  1868,  the  arm  was  oede- 
matous,  and  she  was  sinking. 

Case  II. — Carcinoma  of  breast  with  imperfect  nipple,  and 
early  discharge  from  nipple;  operation;  recovery. 

Sarah  N.,  a  married  woman,  aged  40,  the  mother  of  four 
children,  all  of  whom  she  had  suckled  with  her  left  breast,  but 
not  with  her  right,  as  the  nipple  was  imperfect,  came  to  me 
in  August,  1872,  with  a  general  infiltration  of  her  right  breast, 
retracted  nipple,  puckering  of  the  skin  over  the  tumor,  and 
enlarged  lymphatic  axillary  glands.  This  disease  had  been 
coming  on  for  four  months,  and  attention  was  first  drawn  to 
it  by  the  discharge  of  a  curdy  material  from  the  nipple,  which 
could  be  increased  by  pressure.  The  breast  was  removed  and 
recovery  followed.  The  tumor  was  of  the  scirrhous  kind,  with 
cystic  elements. 

Case  IIL — Carcinoma  of  breast;  bloody  discharge  from 
nipple;  operation;  well  four  years  later. 

Mrs.  G.,  aged  60,  no  children,  for  2 J  years  had  blood-stained 
discharge  from  the  nipple  and  some  hardness  of  the  left  breast ; 
the  discharge  could  be  increased  by  pressure.  January  28th, 
left  mammary  gland,  nipple,  and  axillarj'  lymphatic  gland  in- 
filtrated with  carcinoma.  All  were  removed,  and  patient  con- 
valesced. The  tumor  was  of  the  common  scirrhous  kind.  Four 
years  later  this  patient  was  well. 

Case  FV.— Scirrhous  carcinoma  of  the  breast,  associated 
with  discharge  of  porter-like  fluid  from  a  retracted  nipple,  and 
followed  by  tuberculation  of  the  skin  and  enlarged  axillarj" 
glands;  excision  of  growth  with  glands;  return  of  disease  in 
skin  and  opposite  breast;  patient  was  alive  four  years  after 
operation,  or  eight  years  after  its  first  appearance. 

Mrs.  W.,  a  childless  married  woman,  aged  46,  came  under 
my  care  in  May,  1875,  with  her  left  breast  and  skin  covering  it 
wholly  infiltrated  with  carcinomatous  material,  and  enlarged 
axillary  lymphatic  glands.  The  disease  had  been  slowly  com- 
ing for  four  years,  and  had  commenced  as  a  glandular  indura- 
tion and  some  retraction  of  the  nipple,  the  nipple  soon  dis- 
charging freely  some  porter-like  fluid.  I  excised  the  breast 
with  the  skin  over  it,  and  the  axillary  glands,  and  a  good  con- 
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valescence  followed.  Three  years  later  some  few  tubercles 
appeared  about  the  scar,  and  these  slowly  multiplied.  In 
Januarys  1882,  the  opposite  breast  became  involved,  but  the 
patient's  health  was  good.  I  then  lost  sight  of  her.  The  dis- 
ease had  existed  for  eight  years  when  I  last  saw  her,  and  the 
breast  had  been  removed  four  years  previously. 

Lymphatic  Infection. — As  soon  as  the  skin  has  become 
involved,  or  the  tumor  has  become  fixed  to  the  deeper  parts, 
another  stage  of  the  disease  has  to  be  noted,  with  probably 
another  starting  point ;  for  about  this  time  the  glands  asso- 
ciated with  the  tumor  by  their  lymphatic  ducts  may  be 
expected  to  become  enlarged,  and  consequently  infiltrated. 
Indeed,  "lymphatic  infection"  may  be  expected  to  show  itself 
as  soon  as  it  is  clear  that  the  disease  has  spread  from  its  pri- 
mary starting  point,  in  whatever  part  of  the  breast  that  point 
may  be,  and  invaded  the  connective  tissue  outside  the  gland,  as 
evidenced  by  skin  dimpling  or  infiltration ;  this  stage  of  the  dis- 
ease according  with  its  entrance  into  the  lymph  spaces  of  the 
glands,  such  being  the  true  radicles  of  the  lymphatic  vessels. 
When  the  glands  are  perceptible  to  the  surgeon^s  fingers,  this 
l^'-mphatic  infection  has  evidently  advanced  far,  for  in  ordinary 
and  not  very  thin  subjects  there  may  be  some  enlargement  of 
the  lymphatic  glands  of  the  axilla,  or  beneath  the  pectoral 
muscle,  without  the  fingers  of  the  surgeon  being  able  to  detect 
them.  Surgeons  are  now  familiar  with  the  fact  that,  in  an 
operation,  enlarged  axillary  glands  are  frequently  found  where 
beforehand  they  were  not  expected.  In  very  thin  people  the 
diagnosis  of  their  presence  or  absence  may  with  some  accuracy 
be  determined.  In  fat  subjects  this  cannot  be  said  to  be  the 
case.  To  make  out  the  true  condition  of  the  glands,  they  must 
be  searched  for  by  an  incision  through  the  skin  and  fascia.  To 
conclude  that  they  an^  not  enlarged  because  they  are  not  felt 
through  the  integument  would  generally  be  an  error. 

The  lymphatic  glands  in  connection  with  a  carcinomatous 
tumor  may,  ho\vever,  occasionalh'  enlarge,  and  later  on  dimin- 
ish and  even  assume  their  normal  dimensions,  just  as  they  are 
known  to  do  as  a  result  of  some  inflammatory  action  of  the 
part  with  which  they  arc  connected.  I  have  seen  this  occur 
in  carcinomatous  l)reast  cases  on  two  very  distinct  occasions, 
and  do  not  doubt  the  fact;  and  such  a  condition  is  b}'  no  means 
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uncominoii  in  other  re^ons,  such,  for  example,  as  the  glands 
under  the  jaw  in  epithelioma  of  the  tongue,  or  of  the  groin  in 
penile  cancer.  The  explanation  can  only  be  that  there  was 
associated  with  the  carcinoma  some  temporary  irritative 
cause,  which  gave  rise  to  the  l^^mphatic  sweUing,  which  sub- 
jided  with  the  cause. 

In  one  case  which  made  a  lasting  impression  upon  me,  the 
patient,  aged  thirty-four,  the  daughter  of  a  surgeon,  had  true 
scirrhus  of  the  breast  of  two  years'  standing,  without  evidence 
of  lymphatic  complications.  The  lady  was  very  thin,  conse- 
quently her  axilla  was  easily  explored.  I  advised  early  opera- 
tion in  the  case,  and  during  the  waiting  period  the  glands 
suddenly  became  tender  and  markedly  visible.  Her  father, 
under  those  circumstances,  regarded  the  removal  of  the  breast 
and  glands  as  unjustifiable,  and  so  let  things  drift.  In  two 
months,  under  the  influence  of  belladonna  and  glycerin  as  a 
local  application,  the  glands  steadily  subsided,  and  when  I 
saw  her  again  they  were  not  to  be  detected.  I  then  excised 
the  breast,  laid  bare  the  axilla  to  search  for  glands,  which 
were  not  found,  and  the  case  did  well.  The  patient  sur\ived 
the  operation  Ave  years,  and  died  from  some  internal  disease, 
the  nature  of  which  was  never  made  out  by  a  post-ynortem. 
It  was  believed  to  have  been  liver  disease;  probably  it  was 
carcinoma. 

The  second  case  was  in  a  single  lady,  aged  36,  from  whom  I 
removed  a  carcinomatous  breast,  and  some  enlarged  axillary 
glands,  in  1864.  She  recovered  rapidly  after  the  operation, 
and  remained  well  for  three  or  four  months,  when  she  was 
brought  to  me  by  her  medical  man  for  a  swelling  in  the  af- 
fected axilla,  which  had  been  detected  about  a  week.  The 
swelling  was  clearly  glandular,  nodular,  and  the  size  of  a 
walnut.  In  three  months,  when  I  saw  her  again,  the  swelling 
had  decreased  under  the  use  of  belladonna  and  glycerin,  and 
a  few  months  later  it  had  disappeared.  The  lady  lived  six  or 
seven  years  longer,  and  died  from  some  acute  lung  affection. 

As  the  axillary  or  other  glands  enlarge,  new  symptoms 
and  conditions  show  themselves;  for  the  enlarged  glands 
must  be  regarded  as  fresh  centres  of  disease,  which  progress 
precisely  in  the  same  lines  as  the  original  affection.  They  in- 
crease in  size  locally,  and  infect  neighboring  tissues  by  infil- 
tration.   The  lymphatics  that  pass  to  and  from  the  glands 
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bocome  direct  channels  of  communication  of  the  disease,  unless 
they  themselves  become  choked  and  their  walls  infiltrated, 
and  thus  cease  to  be  tubes.  They  feel,  under  these  circum- 
stances, as  solid  cords,  amd  may  often  be  traced  in  the  skin  as 
white  tubes,  thickened  and  nodulated  (Plate  IL,  Fig.  5).  As 
the  glands  enlarge,  the  veins  of  the  axilla,  or  above  the  clavi- 
ole,  become  pressed  upon,  and  the  venous  circulation  of  the 
arm  of  the  affected  side,  and  of  the  side  and  shoulder,  becomes 
Interfered  with.  Under  these  circumstances,  a  more  or  less 
rapidly  occurring  oedema  of  the  part  involved  is  a  new  symp- 
tom. The  swelling  may  be  either  slow  in  its  formation,  or 
very  rapid,  this  point  turning  upon  the  suddenness  and  com- 
pleteness of  the  venous  obstruction,  and  upon  the  size  and 
position  of  the  vein  obstructed.  Should  the  vein  be  one  of 
small  size,  the  oedema  will  be  limited ;  should  it  be  the  axillary 
vein  itself  the  oedema  will  be  general  and  rapid.  The  arm 
YfMH  enlarge  and  become  congested,  according  to  the  extent  of 
vein  pressure;  at  times,  from  congestion,  it  maybe  mottled  or 
purple;  in  other  cases  there  may  even  be  local  static  gangrene. 

Very  often,  however,  the  oedema,  which  may  have  set  in 
suddenly,  steadily  subsides  under  treatment,  by  elevation, 
gentle  pressure,  and  friction  directed  upward;  and  when  this 
takes  place,  it  is  because  the  vein  has  either  re-oponed,  or  the 
blood  has  found  other  channels  through  which  it  can  return 
to  the  heart.  This  improvement  is,  however,  rarely  lasting. 
With  obstruction  to  the  veins  of  the  axilla,  there  is  generally 
pressure  upon  some  of  the  nerve  trunks  of  the  brachial  plexus, 
and  as  a  result  pain  is  produced.  The  seat  of  pain  is  detei*- 
mined  by  the  nerve  trunks  that  are  pressed  upon:  in  some  of 
these  cases  it  is, severe  and  most  distressing;  too  oft(»n  it  is  of 
a  hopeless  character,  since  there  is  but  little  prosi)ect  of  its 
being  relieved  by  anything  less  than  the  death  of  the  suffen^r. 

Tuherculation  of  the  Skin  (Plate  IL,  Fig.  8). — If  tiiere  l)i» 
one  symptom  more  typical  of  cancer  of  the  breast  than  an- 
other, it  is  the  "shot-like^*  tubercular  infiltration  of  the  skin, 
which  is  met  with  in  certain  cases  of  the  disease.  When  this 
condition  is  present,  there  can  be  no  doubt  as  to  the  nature  of 
the  affection,  for  in  no  other  disease  than  carcinoma  is  the  skin 
ever  the  seat  of  deposits,  which  may  be  so  small  as  only  to  he 
perceptible  to  the  finger  when  passed  gently  over  its  siu'fae**, 
or  so  perceptible  and  palpable  to  the  surgeon's  eye  and  hand 
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as  to  show  up  as  small  wax  drop-like  infiltrations  of  the  skin 
over  the  deep  tumor,  as  well  as  over  the  siuTounding  parts. 
In  some  cases  this  shot-like  infiltration  is  very  local,  in  others 
it  is  more  general.  In  some  the  skin  appears  to  the  eye  mot- 
tled irregulai'ly  red,  and  to  the  finger  it  is  irregularly  in- 
dumted.  In  other  cases  the  inottiiug  and  infiltration  are  gen- 
eral, and  the  skin  feels  universally  indurated.  Two  or  three 
tubercles  in  the  skin  associated  with  a  chronic  infiltration  of  a 
lobe  or  lobules  of  a  breast,  are,  howevei",  as  typical  of  a  local 
cancer  as  a  large  number. 

In  exceptional  cases  these  tubercles  appear  as  bloodless 
indurations  of  the  skin,  and  then  disappear  (see  case,  page  151) ; 
a  withering  atrophic  change,  apparently  due  to  contmction 
of  the  fibrous  elements  of  the  growth,  so  chokes  or  destroys 
what  little  cell  structure  may  have  existed  in  its  alveoli,  as  to 
be  followed  by  atrophy;  the  atrophy  in  some  cases  shows  itself 
by  a  stead  J'  disappearance  of  the  tubercles,  while  in  others  the 
tubercles  crumble  away  and  disappear.  During  this  wasting 
process  there  is,  however,  usually  a  developing  one;  and  while, 
on  the  one  hand,  tubercles  disappear,  others  show  themselves, 
so  that  on  the  whole  the  disease  usually  advances.  In  a  third 
class  of  cases,  again,  the  tubercular  infiltration  of  the  integu- 
ment may  be  an  acute  condition  which  shows  itself  in  this 
form  from  the  first,  or  as  a  sudden  outburst  of  development 
accompanying  a  chronic  careinoma.  When  these  tubercles 
appear  in  the  skin,  the  surgeon  may  fairly  assume  that  they 
exist  in  other  tissues  surrounding  the  local  tumor,  and  their 
existence  is  to  be  accepted  as  evidence  of  local  dissemination 
of  the  disease. 

Tfie  Brawny  Infiltration  and  Tiibercnlaiion  of  the  Skin. 
— The  tuberculated  condition  of  skin  which  has  been  just  de- 
scribed is  generally  met  with  in  the  course  of  development  of 
the  chronic  fibrous  form  of  carcinoma  or  scirrhus;  but  the 
same  condition  is  met  with  in  that  variety  of  acute  carcinoma 
which  may  well  be  described  as  the  brawny.  It  shows  itself 
either  as  a  rapidly  disseminating  tubercular  affection  of  the 
skin,  or  as  an  acute  cedematous  or  brawny  infiltration  (Plate 
IV,,  Fig,  3).  Under  both  circumstances  the  skin  trouble  is 
secondary  to  the  infiltration  of  the  breast  beneath,  although 
in  cert.iin  cases  the  glandular  and  cutaneous  infiltration  seem 
in  point  of  time  to  coincide. 
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In  tlic  majority  of  tlit.>se  cases,  howt'vi-r,  the  patient  will 
describe  a  lump  as  having  cxistinl  in  the  breast  for  some 
weeks,  when  suddenly  the  skin  over  it  became  i-ed  and  mot- 
tled. If  seen  by  the  surgeon  at  this  time,  the  redness  may  be 
that  of  inllammation,  for  which  I  have  known  it  more  than 
once  mistaken,  and  with  the  retlness  there  may  be  local  in- 
crease of  heat,  a  symptom  which  helps  the  eri'or.  The  sur- 
geon must  not,  however,  1>e  misled  by  these  appearances  and 
conditions,  for  he  will,  on  passing;  his  finger  over  tlie  red  and 
heated  skin  surface,  .-it  once  make  out  tliat  the  skin  has  lost 
its  softness  and  smoothness,  and  feels  irrefrularly  indurated; 
he  will,  moreover,  not  be  able  to  raise  the  skin  from  the  tumor, 
or,  indeed,  to  separate  it  from  the  tissues  beneath;  the  skin 
and  tumor  appearing  as  one.  At  times  the  surgeon  will  be 
surprised  to  see  interspersiHl  upon  this  ivd  and  heated  surface 
irregular  spaces  of  apparently  healthy  skin,  a  condition  which 
by  itself  should  be  enough  to  suggest  that  the  symptoms  are 
not  due  to  inflammation,  since  with  inflammation  no  such 
spaces  would  exist.  The  fact,  however,  that  to  the  touch  this 
i-eddened  skin  is  indurated  and  evidently  infiltrated  is  suffi- 
cient evidence  to  decide  the  diagnosis  in  favor  of  acute  cancer- 
ous infiltration.  One  of  the  most  typical  cases  of  this  kind 
that  I  have  seen  was  in  a  woman  who  was  induced  to  put  a 
hot  fig  poultice  to  a  tumor  in  her  breast,  which  had  existed  for 
sonie  weeks.  The  poultice  was  applied  and  kept  in  position 
for  a  day,  and  on  its  i-eumx-al  I  sjiw  the  woman.  Tlic  skin  of 
the  breast  was  then,  over  an  ai-ea  exactly  corresponding  to 
that  which  had  been  covered  by  the  hot  fig  poultice,  red  and 
apparently  indamed;  to  the  linger  it  felt  brawny.  I  suspected 
at  the  time  that  this  condition  was  due  to  acute  cancerous  In- 
filtration  of  the  i)art,  and  tlie  progress  of  the  case  proveil  the 
suspicion  to  be  true;  for  the  redness  never  subsided,  and  in 
one  week  the  tuberculation  of  the  skin  was  marked  and  char- 
acteristic. Tlie  case  was  clearly  one  of  acute  cancer,  and  I 
believe  the  local  hot  poultice  hastened  its  growth. 

The  acute  adematrma  infiltration  of  the  skin  mtd  breast 
is  met  with  occasionally,  and  it  is  without  doubt  the  must 
acute  and  fatal  form  of  ca^r  fcund  in  the  breast.  It  may 
attack  the  gland  muc^jyM|ffime  way  as  lh«  iituto  t^lbwr- 
culated  form  which  hu^^^fiu  deMcltwd,  but  It  luajf,  ' 
more  insidiously,  Mf  rather  Ie»  actively,  ami  appeal-^ 
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April,  1871,  with  a  breast  which  was  oedematous  and  brawny, 
and  with  the  skin  over  it  full  of  flattened  carcinomatous  tuber- 
cles. The  disease  had  appeared  thfee  months  previously  as  a 
swelling  of  the  gland,  and  great  redness  with  oedema  of  the 
skin,  over  the  gland.  The  redness  soon  subsided,  but  the 
swelling  remained  and  became  harder.  The  disease  spread 
rapidly  to  the  parts  around,  and  the  patient  died  in  June,  1871, 
exhausted  from  probabl3'^  internal  disease. 

Case  II. — Acute  brawnj^  carcinomatous  infiltration  of 
breast  and  skin;  death  in  five  months  from  discovery  of  dis- 
ease. 

Eliza  B.,  aged  43,  a  healthy-looking  single  woman,  came 
under  my  care  December  13th,  1869,  with  acute  disease  of  her 
right  breast,  existing  only  two  months.  The  whole  gland  was 
infiltrated,  and  the  skin  over  it  like  brawn.  The  nipple  was 
depressed,  and  lost  in  the  surrounding  elevation  of  the  breast; 
the  axillary  with  the  supraclavicular  glands  were  enlarged. 
On  February'  17th  the  arm  was  oedematous.  On  March  3d  the 
woman  was  sinking. 

Case  III. — Acute  brawny  carcinomatous  infiltration  of 
breast  and  skin  over  it;  death  in  six  months. 

Ann  R.,  aged  53,  a  married  woman,  the  mother  of  eleven 
children,  the  youngest  being  12,  came  under  my  care  on  June 
1st,  185T,  with  an  acute  brawny  infiltration  of  her  right  breast 
and  skin  ov(»r  it,  and  oedema  of  the  riglit  arm.  Slie  had  been 
perfectly  well  up  to  three  months  before,  when  slie  noticed  a 
swelling  in  her  breast,  which  rapidly  increased  and  became 
complicated  with  pain  down  the  right  arm,  and  swelling. 
When  seen,  the  axillary  and  supraclavicular  glands  were  much 
enlarged;  the  breast  was  like  brawn,  and  the  skin  over  it  was 
evidently  infiltrated  with  new  elements,  and  oedematous.  In 
one  month  all  the  symptoms  were  worse,  and  the  skin  became 
the  seat  of  acute  infiltration  of  cancerous  tubercles.  Cough 
also  had  appeared.  On  September  15th,  that  is  within  six 
months  of  the  first  appearance  of  her  trouble,  she  died  wnth 
internal  cancer  from  exhaustion. 

Case  IV. — Acute  brawny  cancer  of  both  breasts,  proving 
fatal  in  nine  months. 

Ann  W.,  aged  49,  the  mother  of  six  children,  all  of  which 
she  suckled,  came  under  my  care  on  January  26th,  1865,  with 
an  enormously  swollen,  oedematous,  and  indurated  left  breast, 
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of  eight  weeks'  standing.  There  was  pam  in  the  part,  which 
was  worse  at  night,  and  there  was  at  times  increase  of  heat 
in  the  gland.  The  axillary  glands  were  uninvolved,  the  in- 
tegument over  the  breast  was  oedematous,  and  pitted  on  pres- 
sure. In  the  course  of  three  months  the  axillary  glands  be- 
came enlarged.  The  oedematous  integument  over  the  breast 
became  as  hard  as  brawn,  and  ceased  to  pit;  it  often  also 
became  red  as  if  inflamed.  Three  months  later  the  arm  be- 
came involved  by  extension  of  the  brawny  infiltration,  and 
the  right  breast  became  similarly  implicated,  the  disease  in 
the  right  gland  passing  through  all  the  same  stages  as  it  had 
done  in  the  left;  the  right  arm  also  became  swollen.  The  pa- 
tient lived  nine  months  after  the  discovery  of  the  tumor,  and 
died  from  asthenia,  with  probably  internal  cancer. 

Casb  V. — Brawny  carcinoma  of  breast;  excision  of  gland; 
rapid  death  of  patient  from  internal  disease  fourteen  months 
after  discovery  of  the  tumor. 

Eliza  B.,  aged  32,  a  by  no  means  unhealthy-looking  single 
woman,  came  under  my  care  on  January  Tth,  1870,  with  a 
tumor  in  her  right  breast  of  eleven  months'  standing.  It  had 
grown  slowly  up  to  a  month  ago,  when  it  spread  rapidly.  At 
present  the  whole  gland  is  generally  infiltrated,  although 
movable  upon  the  pectoral  muscle.  The  skin  over  it  is  like 
brawn;  the  nipple  is  retracted;  the  axillary  glands  are  not  to 
be  felt.  The  tumor  and  skin  over  it  were  excised,  and  a  good 
convalescence  followed,  but  the  woman  died  April,  1870,  from 
internal  cancer. 

Case  VI. — Acute  brawny  carcinomatous  infiltration,  at- 
tacking breast  damaged  by  suppuration;  death  in  fifteen 
months. 

Mary  L.,  aged  36  (suckled  five  children,  youngest  nine 
months  old),  3^  years  ago  had  abscess  in  her  left  breast,  but 
has  been  able  to  suckle  with  it  since.  January  7th,  1869. 
Three  days  after  her  last  confinement,  nine  months  ago,  she 
had  abscess  in  the  breast,  which  opened  in  many  ways; 
sinuses  discharged  for  seven  weeks,  and  then  closed,  after  wliich 
a  lump  appeared  in  the  breast,  which  has  rapidly  increased. 
At  present  the  left  gland  is  generally  infiltrated,  and  the  skin 
over  it  is  hke  brawn,  and  full  of  tubercles;  axillary  glands 
enhirged;  nipple  drawn  in.  Six  months  later  powers  rapidly 
failing. 
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Case  VIL — Acute  brawny  carcinoma  of  breast  in  a  preg- 
nant woman,  following  abscess  in  the  breast  three  years  before. 

A  woman,  seven  months  pregnant,  aged  36,  came  under 
my  care  in  February,  1886,  with  an  acute  brawny  infiltration 
of  her  left  breast  and  tuberculation  of  the  skin  over  it.  It  had 
commenced  as  a  lump  seven  months  ago,  with  her  pregnancy, 
and  has  steadily  increased.  The  lump  had  appeared  at  the 
seat  of  an  abscess  she  had  three  years  before. 

Casb  VIIL — Acute  brawny  cancer  of  one  breast,  with 
lymphatic  infection,  and  a  local  cancer  in  the  other. 

Harriet  F.,  aged  28,  a  married  woman,  with  one  child  four 
years  old,  which  she  had  suckled  with  the  left  breast  alone, 
came  under  my  care  in  December,  1885,  with  an  enlargement 
of  her  left  breast^  which  had  been  coming  for  ten  months,  after 
a  blow.  The  lump  grew  steadily,  and  was  the  seat  of  a  sharp 
pain.  Four  months  after  its  appearance  the  nipple  began  to 
retract.  A  month  before  she  came  to  see  me  she  poulticed 
the  left  breast;  and  after  this  the  skin,  which  was  white  pre- 
viously, became  red.  Two  weeks  previously  she  observed  a 
lump  in  her  right  breast.  When  seen,  the  left  breast  was 
twice  its  natural  size;  the  skin  over  it  appeared  to  the  eye 
red,  and  to  be  the  seat  of  innumerable  tubercles,  varying  in 
size  from  millet  seeds  to  a  threepenny-piece.  The  whole  gland 
was  hard,  and  the  skin  over  it  brawny  and  fixed  to  the  parts 
beneath ;  the  nipple  was  retracted.  The  lymphatic  glands  in 
the  axilla  and  above  the  clavicle  were  enlarged.  In  the  axil- 
lary lobe  of  the  opposite  breast  there  was  a  nodule  of  car- 
cinoma the  size  of  a  walnut  infiltrating  one  of  the  lobes.  In 
the  skin  over  the  sternum  there  were  likewise  tubercles.  No 
surgical  relief  could  be  suggested. 

Case  IX. — Brawny  cancer  of  both  breasts;  death  in  twenty 
months  from  onset  of  disease. 

Mrs.  A.  D.,  aged  41,  the  mother  of  five  children  born  dead, 
consulted  me  on  November  7th,  1869,  with  both  breasts  gener- 
ally infiltrated  with  cancerous  disease,  and  the  skin  over  them 
brawny  and  tuberculated ;  both  glands  were  fixed  to  the  chest, 
and  the  axillary  glands  were  enlarged.  The  disease  of  the 
right  gland  had  been  coming  for  fifteen,  and  that  of  the  left 
for  seven  months.  The  left  breast  was  ulcerating,  this  process 
having  commenced  in  the  nipple.  The  woman  looked  well; 
within  six  months  she  died  with  lung  trouble. 
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Case  X. — Acute  cancer  of  breast,  with  lymphatic  infiltra- 
tion of  skin;  excision;  convalescence. 

Fanny  A.,  aged  35,  came  under  my  care  on  October  27th, 
1883,  with  a  tumor  in  her  left  breast.  She  had  had  one  child 
eleven  years  ago,  and  suckled,  though  with  sore  nipples.  Three 
months  before  admission  she  discovered  a  lump  in  the  centre 
of  her  left  breast,  the  size  of  a  bantam's  egg\  this  had  steadily 
increased.  When  seen,  the  whole  breast  seemed  to  be  gener- 
ally enlarged;  the  nipple  was  retracted;  and  the  skin  over 
the  tumor  showed  white  lines  radiating  from  the  nipple;  these 
lines,  which  felt  by  the  finger  like  hard  cords,  were  clearly 
lymphatics.  The  skin  was  slightly  oedematous;  no  axillary 
glands  felt.  On  November  5th  the  breast  was  removed  and 
the  axilla  explored,  some  glands  being  found.  The  patient 
did  welL  The  tumor  was  clearly  carcinomatous,  but  of  the 
softer  kind.  The  skin  was  evidently  infiltrated,  and  the  lym- 
phatics in  it  choked  with  cell  elements.  The  external  view  of 
this  condition  is  well  seen  in  Plate  IV.,  Fig.  1.  I  am  unable  to 
trace  the  subsequent  course  of  this  case. 

Case  XI. — Acute  brawny  carcinoma  in  a  woman,  aged  71, 
following  a  blow. 

Charlotte  M.,  aged  71,  came  under  my  care,  July,  1884, 
with  an  acute  carcinomatous  infiltration  of  her  right  breast, 
with  Ij'mphatic  infection  of  the  breast  and  tuberculation  of 
the  skin  over  the  tumor.  All  these  symptoms  had  appeared 
within  one  month,  and  had  followed  the  appearance  of  a  lump 
in  the  breast,  which  had  made  its  appearance  five  months 
after  a  severe  blow  upon  the  part. 

Case  XII. — Brawny  carcinoma  of  left  breast  in  a  woman 
aged  75. 

Laura  D.,  a  widow,  aged  75,  came  under  my  care  in  Decem- 
ber, 1872,  with  a  hard,  tuberous,  carcinomatous  growth  in  her 
left  breast,  which  had  commenced  six  months  previously  as  a 
small  lump  the  size  of  a  plum,  and  had  steadily  mcreased. 
When  seen,  the  tumor  was  the  size  of  a  fist,  and  occupied  the 
whole  gland.  It  was  very  hard,  and  felt  as  if  made  up  of  sev- 
eral distinct  tumors.  The  skin  over  the  tumors  was  (edema- 
tous, and  felt  like  brawn.  The  nipple  was  retracted  and  the 
axillary  glands  were  enlarged. 

Case  XIII. — Carcinoma  in  an  ill-developed  breast,  which 
had  been  damaged  by  an  abscess;  lymphatics  infiltrated,  and 
skin  tuberculated;  operation;  death  within  a  year. 
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Eliza  B.,  aged  62,  the  mother  of  three  children,  all  of  whom 
she  suckled  with  the  right,  but  not  with  the  left  breast,  as  it 
was  not  fully  developed.  During  the  second  lactation  an  ab- 
scess appeared  in  the  left  breast.  One  year  before  she  con- 
sulted me,  on  November  23d,  18T9,  she  noticed  a  small  lump 
in  the  left  breast.  This  increased  slowlj*^  up  to  four  months 
ago,  when  it  became  painful.  When  seen,  the  whole  left  breast 
was  infiltrated  with  some  neoplasm ;  the  skin  over  it  was  ad- 
herent; and  radiating  from  the  nipple,  the  lymphatics  in  the 
skin  appeared  as  hard,  white,  radiating  lines.  There  were 
also  in  the  skin  many  pink  tubercles.  The  nipple  was  re- 
tracted; the  breast  itself  was  nodular  and  hard;  the  axillary 
glands  were  apparently  unenlarged.  November  28th :  Breast 
removed  and  axilla  explored,  some  enlarged  glands  being  re 
moved.  The  patient  did  well.  Temperature  after  operation 
never  ran  above  100®.  A  section  of  the  growth  showed  a  perfect 
specimen  of  carcinoma  of  the  softer  variety,  which  had  in- 
volved the  skin  generally.  The  white  radiating  lines  were 
clearly  lymphatics  infiltrated  with  cancer  elements.  The 
patient  did  well  after  the  operation,  but  died  within  twelve 
months  from  a  return  of  the  local  disease  and  chest  cor^  ^ca- 
tions. 

Case  XIV. — Acute  tubercular  carcinoma  affecting  breast, 
with  depressed  nipple;  death  in  fourteen  months. 

Ann  G.,  aged  4G,  the  mother  of  twelve  children,  the  young- 
est being  one  year  old  (she  never  suckled  with  her  right  breast, 
as  the  nipple  was  retracted),  came  imder  my  care  January  2d, 
1868,  with  acute  carcinomatous  infiltration  of  her  right  reast, 
with  nodular  skin  tubercles  over  the  gland,  and  enlargement 
of  the  axillary  glands.  The  disease  had  commenced  ten  months 
previously.  On  Maj^  8th,  fourteen  months  after  the  discover^" 
of  the  tumor,  she  sank. 

Case  XV. — Acute  tubercular  carcinoma  of  both  >>reasts 
and  integument  of  the  chest  and  abdomen;  ulceratioL  f  left 
bi*east. 

Harriet  L.,  aged  45,  a  married,  childless  woman,  came  under 
my  care  in  July,  1879,  with  a  cancerous  infiltration  of  both 
breasts,,  also  of  skm  over  the  breasts,  and  covering  the  ster- 
num, ch(»st,  and  abdomen.  The  skin  looked  red,  and  felt  hard, 
nodular,  and  fixed  to  the  parts  beneath.  Both  nipples  were 
retracted,  and  the  axillary  glands  on  both  sides  enlarged.    The 
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B  had  commenced  two  and  a  half  years  previously  as  a 
small  hard  lump  behind  the  nipple  of  the  left  breast,  which 
had  appeared  two  months  after  a  blow  upon  the  part.  Two 
months  later  the  nipple  retracted,  and  the  tumor  spread. 
Eight  months  ago  the  skin  became  discolored  and  lost  its  soft- 
ness, and  about  this  time  a  lump  was  noticed  on  the  opposite 
breast.  Three  months  ago  the  skin  over  the  left  breast  ulcer- 
ated, and  there  has  since  been  discharge.  Four  months  ago 
she  had  pain  in  both  axillfe,  and  two  months  later  cedema  of 
the  left  arm.  Her  general  health  was  good,  and  she  had  no 
ill  aspect.    Nothing  could  be  done. 

Ulceration  of  a  Cancerous  Tumor.-^hi  an  early  page  of 
this  work  it  was  pointed  out  that  cancerous  tumors,  Uke 
other  neoplasms,  arc  shorter 
lived  than  the  normal  tissues  in 
which  they  are  placed,  and  that 
they  will  to  a  certainty,  in  the 
course  of  their  progress,  under- 
go  degenerative  changes,  if  not 
death.  Under  such  circum- 
stances any  carcinomatous  tu- 
mor, or,  indeed,  any  tumor  of  the 
breast,  cancerous  or  otherwise, 
will  sooner  or  later  break  down 
either  in  its  centre  or  on  its  sur- 
face, and  give  rise  in  the  lat- 
ter case  to  a  cancerous  ulcer 
(Fig.  5),  or  in  the  former  case, 
to  a  cancerous  cavity,  which  discharges  fron-  "ts  centre  after 
the  manner  of  an  abscess  {Plate  II.,  Fig.  0). 

The  cancerous  ulcer  will  present  features  which  will  corre- 
spond to  the  form  of  cancerous  tumor  from  which  it  originates. 
Should  it  follow  the  degeneration  of  the  atrophying  scirrhous 
variety  described  in  class  1,  the  ulcer  will  be  of  the  most  in- 
dolent kind,  and  appear  simply  as  a  surface  deprived  of  its 
upper  layer  of  epithelial  elements,  and  discharging  hardly 
more  than  the  crumbling  debris  of  a  withering  tumor.  This 
variety  of  ulcer  may,  indeed,  dry  up,  but  it  can  hardly  be  de- 
scribed as  healing  <Plate  III.,  Figs.  5  and  6). 

Should  it  be  consecutive  to  the  breaking  down  of  the  more 
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common  variety  of  carcinoma  flbrosum  (class  2),  the  ulcer 
will  be  typical  of  what  is  known  as  a  cancerous  ulcer  (Fi^r.  5) ; 
that  is,  it  will  present  an  irregular  surface,  discharging*  serous 
fluid  containing  the  debris  of  degenerating  and  breaking  down 
epithelial  tissue,  with  raised,  thicWened,  infiltrated,  and  everted 
edges,  which  are  so  unlike  the  edges  of  any  ulcer  the  result  of 
inflammation,  as  to  forbid  an  error  in  diagnosis  being  made. 
The  process  of  degeneration  which  originated  the  cancerous 
ulcer  steadily  continues,  and  consequently  the  ulcerating  pro* 
cess  spreads;  for  a  cancerous  ulcer  rarely  heals;  it  is  almost 
always  a  spreading  one,  and  continues  until  the  patient  is  ex- 
hausted. Cancerous  ulcers  do  not  f ungate;  f ungating  growths 
are  usually  sarcomatous. 

When  the  degenerating  or  dying  process  commences  in 
the  centre  of  a  cancerous  growth  (as  it  does  when  the  disease 
is  more  of  the  tuberous  than  of  the  infiltrating  variety  of  can- 
cer, as  described  in  class  3),  the  ulcerating  skin  process  will 
be  consecutive  to  the  formation  of  what  clinically  might  have 
simulated  an  abscess;  since  it  would  have  commenced  as  a 
softening  process  of  the  centre  of  the  dead  and  dying  neo- 
plasm, and  continued  as  an  extension  of  the  process  through 
all  the  parts  which  covered  in  the  cavity,  till  the  tissues  outside 
gave  way  and  permitted  the  escape  of  the  cavity's  contents. 

The  material  that  escapes  from  the  cavity  would  be  dead 
tissue  mixed  with  the  fluids  of  the  dying  parts;  the  walls  of 
the  cavity  would  be  degenei'ating  cancer;  the  edges  of  the 
opening  through  which  the  dead  tissue  escaped  would  likewise 
be  cancerous,  for  they  would  appear  as  thick,  raised,  elevated, 
infiltrated,  pouting,  everted  lips,  from  between  which  a  thin, 
ichorous,  and  probably  foetid  discharge  would  escape,  the  dis- 
charge consisting  of  the  debris  of  dead  and  dj'ing  tissue. 

When  the  skin  is  tuberculated  in  any  of  the  waj^s  previ- 
ously described,  there  may  be  ulceration,  the  tubercles  to  a 
certainty  eventually  undergoing  degenerative  changes  and 
breaking  do\vn.  Under  these  circumstances  there  may  be 
many  ulcers,  but  each  will  have  its  own  special  character, 
which  will  correspond  to  one  or  other  of  those  which  have 
been  described.  In  the  brawny  form  of  cancerous  infiltration 
the  ulceration  may  be  extensive,  the  breaking-down  process 
generally  commencing  in  the  skin  tubercles  and  spreading  to 
the  deeper  parts.  This  process  is  rapidly  exhausting,  and 
soon  terminates  life. 
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In  exceptional  cases  the  whole  or  part  of  a  tumor  may  die 
outright,  and  then  slough  off.  This  result  happens  at  times 
when  the  tumor  becomes  the  seat  of  an  inflammation,  and 
particularly  of  erysipelas. 

By  way  of  summary,  I  quote  a  paragraph  from  Gross's 
excellent  work  on  mammary  tumors,  not  that  I  can  indorse 
from  an  analysis  of  my  own  cases  his  carefully  worked-out  and 
definite  averages,  for  my  own  cases  do  not  give  me  with  suffi- 
cient accuracy  the  necessary  data,  but  because  upon  the  whole 
I  believe  his  deductions  to  be  practically  valuable : 

'*  From. the  preceding  facts  we  learn  that  carcinoma  evinces 
a  remarkable  disposition  to  infect  the  adjacent  tissues,  and 
that  it  progresses  at  first  toward  the  surface.  The  skin  is 
invaded  in  68.9  per  cent,  deep  attachments  ensue  in  21.9  per 
cent,  and  the  opposite  breast  suffers  in  3.6  per  cent  of  all  in- 
stances. The  occurrence  of  local  dissemination  is,  moreover, 
indicat<Hl  by  the  formation  of  circumscribed  nodules  in  the 
skin  in  10.6  per  cent;  in  the  subcutaneous  connective  tissue  in 
8.39  per  cent;  in  both  these  situations,  as  in  the  cuirass  form 
of  cancer,  in  1.95  per  cent;  in  the  pectoral  muscles  in  7  per 
cent;  in  the  intercostal  muscles  in  1.35  per  cent;  and,  finally, 
in  the  ribs  in  2.8  per  cent. 

"In  the  order  of  the  date  of  these  appearances,  we  may 
look  for  extension  to  the  superficial  fasciae  and  skin  in  14 
months,  for  ulceration  in  20  months,  for  fixation  to  the  chest 
in  22  months,  and  for  invasion  of  the  second  breast  in  32 
months." 

Clinical  Features  of  a  Medullary  {tuberculous)  Caret- 
noma  (Plate  IL,  Fig.  4;  Plate  II.,  Fig.  6;  Plate  III.,  Fig.  4).— In 
this  form  of  carcinoma  the  cell  element  predominates  largely' 
over  the  fibrous,  and  there  is  no  tendency  to  such  contraction 
of  the  growth  as  is  well  known  takes  place  in  the  scirrhous 
variety.  The  tumor  consequently  grows  more  rapidly,  as- 
sumes a  more  lobulated  outline,  is  softer  to  the  touch,  as  well 
as  more  elastic  and  semi-fluctuating  than  scirrhus.  In  it  also 
the  nipple  is  flattened  out,  not  retracted.  The  tumor  may 
grow  to  a  great  size  in  a  few  months.  The  last  example  I 
saw  was  the  size  of  a  cocoanut.  As  the  tumor  grows  the  skin 
Iwcomes  stretched,  and  full  blue  veins  become  ver^'  conspicu- 
ous on  its  surface;  later  on  the  skin  becomes  adherent  to  the 
tumor  by  inflltration;  it  may  even  assume  a  red  and  inflamed 
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appearance,  the  redness  being*  really  due  to  acute  infiltration. 
To  the  finger  the  skin  will  feel,  as  previously  described,  oede- 
matous  or  brawny.  At  a  still  later  stage  ulceration  will 
occur. 

Before  this  stage  has  been  reached,  indeed  probably  before 
the  skin  has  become  fixed  to  the  neoplasm,  the  axillary  or 
clavicular  glands  will  have  enlarged ;  when  this  lymphatic  in- 
fection has  taken  place  the  disease  goes  on  rapidly.  This  soft 
form  of  carcinoma,  like  the  scirrhus,  is  an  infiltrating  affec- 
tion; it  is  rarely  if  ever  encapsuled;  it  differs  from  the  scir- 
rhus  form  more  in  its  mode  of  growth  than  anything  else. 
At  times  the  cell  growth  increases  so  rapidly  that  it  forms  a 
mass,  which,  being  im1>edded  in  the  mammary  gland,  has  a 
circumscribed  appearance,  suggestive  of  being  encapsuled. 
In  other  cases  the  disease  may  develop  within  a  cyst,  and  so 
really  be  encysted.  In  such  cases  the  presence  of  other  cysts 
will  explain  its  appearance.  It  has,  however,  doubtless  often 
been  mixed  up  with  sarcoma,  and  I  am  convinced  that  I,  in 
common  with  others,  have  fallen  into  this  error.  Cases  which 
have  passed  under  my  care  during  the  last  ten  years  or  more, 
which  I  should  formerly  have  described  as  examples  of  medul- 
lary carcinoma,  I  have  called  adeno-sarcomata ;  and  I  may 
say  that  I  have  not  seen  for  many  3'ears,  until  quite  recently,  a 
good  example  of  this  affection.  On  looking  into  the  literature 
of  the  subject,  the  above  conclusion  became  very  evident,  and 
cases  have  been  described  of  this  affection  which  would  have 
been  better  called  acute  carcinoma  or  rapidly  growing  sar- 
coma. For  in  caixiinomatous,  as  in  sarcomatous,  tumors,  there 
is  great  variety,  and  this  varietj^  is  determined  in  both  classes 
by  the  relative  proportion  of  the  fibrous  and  cell  elements. 
When  the  fibrous  element  predominates,  a  scirrhous  tumor  is 
said  to  exist  if  the  neoplasm  be  of  the  carcinomatous  type; 
whereas  if  the  cell  element  predominates,  it  will  approach  the 
character  of  what  has  been  described  as  medullary  carcinoma. 

Under  these  circumstances  it  would  probably  be  wise  if  the 
term  encephaloid  variety  of  carcinoma  was  abolished,  for  clini- 
cal experience  tells  us  that  in  the  long  chain  of  varieties  which 
forms  the  carcinomatous  group  of  tumors,  there  may  be  in- 
numerable degrees  as  to  density  and  cell  growth. 

Clinical  Features  of  a  Colloid  Carcinoma, — This  is  prob- 
ably always  a  degenerative  change  of  a  carcinomatous  tumor. 
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although  in  exceptional  cases  the  colloid  change  is  such  an 
early  feature  of  the  disease  as  to  suggest  that  it  may  be  a 
primarj'^  growth. 

It  is  found  mostly  in  women  after  40,  as  is  carcinoma,  but 
it  may  be  met  with  in  younger  as  well  as  in  older  subjects. 
It  is  rarely  an  acute  affection;  indeed,  it  seems  to  be  of  slower 
growth  than  the  majority  of  cases  of  scirrhus.  It  begins  as 
a  lumpy  swelling  in  a  lobe  of  the  breast,  not  as  a  simple  in- 
duration as  in  scirrhus,  which  steadily  increases.  At  first  its 
growth  maj'  be  slow;  later  on  it  becomes  rapid.  The  outline 
of  the  tumor  is  usually  bossy.  The  disease  is  generally  pre* 
ceded  by  nipple  discharge,  and  this  discharge  is  usually  sanious 
(Plate  III.,  Figs.  7  and  8). 

There  is  at  times  retraction  of  the  nipple,  but  this  symp* 
torn  is  not  constant.  To  the  finger  it  feels  firm  but  elastic, 
and  the  bosses  upon  the  tumor  are  suggestive  of  cj'^sts.  The 
discharge  from  the  nipple  supports  this  view.  In  the  course  of 
its  progress  the  skin  will  become  adherent,  and  later  on  ulcer- 
ated; through  the  ulcerated  openings  the  gelatinous  or  col- 
loid fluid  will  ooze.  The  edges  of  the  ulcerated  opening  are 
not  infiltrated  as  in  carcinoma,  but  more  resemble  the  sharply- 
cut  edges  of  the  cystic  sarcomatous  growth. 

Cases  have  been  recorded  of  colloid  carcinoma  in  which  the 
skin  has  become  tuberculated  and  the  tumor  fixed  to  the  pec- 
toral muscle.  I  have  not  seen  those  symptoms  associated 
with  it. 

In  the  fifth  volume  of  the  Pathological  Society's  Transac- 
tions, a  case  of  the  late  Sir  W.  Fergusson  Ls  recorded,  in  which 
recurrence  after  removal  took  place  on  at  least  two  occasions. 
The  patient  was  originally  under  Mr.  B.  Travers's  care  in 
1845,  when  the  breast  was  removed.  Three  vears  later  a 
tumor  was  taken  away  from  the  cicatrix;  and  five  years  later 
again  Sir  W.  Fergusson  excised  several  tubercles  from  the 
same  part.  The  disease  had  therefore  existed  for  eight  years, 
and  then  seemed  to  be  local.  The  patient  was  at  last  opera- 
tion aged  38. 

The  disease  may  spread  by  lymphatic  infection,  though 
this  rarely  takes  place  till  a  late  period  of  the  case;  indeed, 
the  disease  may  have  existed  for  some  three,  six,  or  more 
years  before  this  symptom  appears.  In  a  case  of  my  own  the 
disease  had  existed  for  seven  3'ears,  and  it  was  then  quite  local. 
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» 
In  brief,  colloid  carcinoma  is  a  slow-gprowing  tumor,  and 

the  least  malignant  variety  of  carcinoma;  it  approaches,  in 
fact,  more  the  benign  than  the  malignant  growth.  It  is, 
however,  difficult  to  diagnose  before  the  degenerating  or  ulcer- 
ating stage  has  been  reached,  when  the  discharge  of  the  glu- 
tinous, colored,  white-of-^gg-like  material  from  the  ruptured 
cavity,  and  the  well-defined  uninfiltrated  edge  of  the  open 
wound  clearly  reveal  its  true  nature.  In  its  early  state  it 
never  has  the  hardness  of  a  scirrhous  carcinoma,  nor  the 
roundness  of  an  ordinary  sarcoma,  as  seen  by  the  dravdng 
(Plate  III.,  Fig.  7) ;  it  has  a  bossy  outline,  more  like  an  adeno- 
sarcoma  or  cystic  sarcoma  thaji  anything  else,  and  for  the 
latter  it  is  the  most  likely  to  be  mistaken.  I  have  seen  but 
two  examples  of  this  affection,  the  one  I  now  give  an  abstract 
of,  and  a  second  very  similar  to  it  in  a  woman,  aged  56,  who 
refused  oi)eration,  and  of  whose  future  history  I  cannot  learn 
anything. 

Case  L — Colloid  disease  of  the  breast  of  seven  years* 
growth;  removal  of  gland;  seven  years  later  carcinoma  of 
the  nipple  of  the  opposite  breast,  following  a  local  eczema;  no 
return  of  colloid  disease. 

Charlotte  J.,  aged  65,  a  healthy,  married,  childless  woman, 
came  under  mj^  care  on  April  2d,  1873,  with  a  tumor  in  her 
right  breast.  The  disease  was  first  observed  seven  years 
before  as  two  small  lumps  close  to  the  nipple;  a  year  later 
these  lumps,  which  had  not  increased  much  in  size,  had 
changed  color.  Since  then  the  tumor  has  slowly  and  pain- 
lessly increased.  Six  months  ago,  when  the  tumor  began  to 
grow  rapidly,  pain  appeared;  and  three  months  later  the 
tumor  burst  and  discharged  a  thick  blood-stained  fiuid,  which 
has  continued  ever  since.  On  admission  the  tumor  has  a  livid 
appearance,  and  measures  six  inches  in  diameter  (Plate  IIL, 
Fig.  T).  It  is  clearly  lobulated,  and  each  lobule  fluctuates. 
The  opening  mto  one  of  the  lobules  is  clean  cut,  and  from  it 
flows  a  thick  glairy  jelly-like  colored  fluid.  On  April  8th  the 
tumor  was  excised,  and  a  good  recovery  followed. 

On  making  a  section  of  the  growth  its  lobular  nature  was 
very  marked.  Each  lobule  was  made  up  of  a  colored  jelly-like 
material,  this  caseating  in  parts.  Under  the  microscope,  in 
the  fresh  state,  it  showed  a  delicate  stroma  of  connective  tis- 
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sue  forming  loculi,  in  which  large  granulation-like  cells  were 
found  (Plate  III.,  Fig.  8).  The  patient  remained  well  for  more 
than  seven  years,  when  so-called  eczema  attacked  the  nipple 
with  its  areola  of  the  opposite  breast,  and  as  this  did  not  heal 
after  six  months'  treatment  she  came  to  me.  I  then  found. 
May  4th,  1881,  a  typical  example  of  Paget's  disease  of  the 
nipple,  the  base  of  which  was  indurated,  and  the  nipple  re- 
tracted. The  lymphatic  glands  were  not  enlarged.  The  cica- 
trix of  the  operation  upon  the  opposite  breast  was  quite 
healthy.  The  woman  at  this  time  was  73,  so  no  operation  was 
suggested. 

I  am  able  to  report  that  this  woman  was  alive  and  in  good 
health  in  1886;  that  the  local  carcinoma  had  but  sUghtly  in- 
creased; and  that  there  was  no  return  of  her  colloid  disease. 

In  this  case,  therefore,  a  colloid  carcinoma,  which  had  ex- 
isted for  seven  years  before  it  was  removed,  showed  no  signs 
of  return  thirteen  years  later. ,  It  will  be  interesting  to  ob- 
serve whether  the  carcinoma  of  her  left  breast,  from  which 
she  is  now  suffering,  will  undergo  a  colloid  transformation. 


CHAPTER  XIY. 

TREATMENT  OF  CARCINOMA  OP  THE  BREAST. 

If  the  view  of  carcinoma  taken  in  the  previous  pages  be 
correct,  and  the  disease  is  to  be  regarded  primarily  as  a  local 
one,  there  can  be  no  question  as  to  the  principle  of  practice 
which  should  be  followed  in  its  treatment,  and  that  that  prin- 
ciple can  be  summed  up  in  the  one  word,  removal;  meaning' 
by  that  word  the  entire  removal  and  complete  extirpation  of 
the  local  affection.  This  practice  is  based  upon  the  conviction 
that  if  the  smallest  particle  of  diseased  tissue  be  left  behind, 
what  remains  will  continue  to  grow;  and  that  the  partial  re- 
moval of  a  carcinomatous  growth  tends  to  induce  injurious 
changes  in,  as  well  as  a  more  rapid  growth  of,  what  is  left, 
whether  that  remnant  be  left  in  the  seat  of  the  original 
growtli,  or  in  the  lymphatics  which  pass  from  it. 

Charles  Moore,  of  the  Middlesex  Hospital,  saw  this  so  long 
ago  as  1867,  and  in  a  vahiable  paper,  "  On  the  Influence  of  In- 
adequate Operations  upon  the  Theory  of  Cancer,'' ^^  laid  it 
down  as  a  law  that  "  the  one  important  point,  both  for  prac- 
tice and  theory,  is  to  remove  the  whole.  The  least  remnant 
is  capable  of  growth,  and  may  spring  up  into  a  new  tumor 
with  all  the  energy  of  the  first."  "  When  any  texture  adjoin- 
ing the  breast  is  involved  in  or  even  approached  by  the  dis- 
ease, that  texture  should  be  removed  with  the  breast.  This 
observation  relates  especially  to  the  skin,  to  lymphatics,  to 
much  fat,  and  to  the  pectoral  muscle.  The  attempt  to  save 
skin  which  is  in  any  degree  unsound  is  of  all  errors,  perhaps, 
the  most  pernicious,  and  whenever  its  condition  is  doubtful 
that  texture  should  be  taken  away.  A  broad  scar,  and  the 
stretching  and  compression  due  to  its  subsequent  contraction, 
appear  to  be  especially  satisfactory.  In  the  performance  of 
the  operation  it  is  desirable  to  avoid,  not  only  cutting  into  the 
tumor,  but  also  seeing  it.  No  actual  morbid  texture  should 
be  exposed,  lest  the  active  microscopic  elements  in  it  be  set 
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free  and  lodge  in  the  wound.  Diseased  axillary  glands  should 
be  taken  away  by  the  same  dissection  as  the  breast  itself, 
without  dividing  the  intervening  lymphatics,  and  the  practice 
of  first  roughly  excising  the  central  mass  of  the  breast,  and 
afterward  removing  successive  portions  which  may  be  of 
doubtful  soundness,  should  be  abandoned/^  These  remarks  of 
Mr.  Moore's  had  reference  rather  to  the  practice  of  the  day, 
in  which  the  tumors  were  removed  from  the  breast,  and  the 
nipple  with  portions  of  the  gland  left,  rather,  than  to  the  gen- 
eral exploration  of  the  axilla  for  enlarged  glands  as  recently 
advocated. 

Thiersch  also  laid  down  the  maxim  that  all  operations 
upon  epithelial  cancers  should  be  conducted  solely  with  refer- 
ence to  their  thorough  eradication;  that  all  epithelial  cancers 
should  be  operated  upon  if  they  can  be  effectually;  that  a 
partial  operation  is,  as  a  rule,  a  surgical  blunder.  In  more 
recent  times  this  principle  of  complete  removal  of  the  local 
disease  has  been  considerably  extended,  and  we  find  Mr.  M. 
Banks,  of  Liverpool,*'  Mr.  Pearce  Gould,  of  London,**  with 
Kiister,  of  Berlin,  and  others,  advocating  in  no  feeble  way  the 
routine  practice  of  exploring  the  axilla  of  everj"  patient  from 
whom  a  cancerous  breast  is  to  be  excised.  Kiister  in  support 
of  the  practice  asserting  that  at  least  one-third  of  his  cases 
treated  in  this  way  have  remained  well  for  three  years,  the 
period  which  leads  Gross  to  regard  as  equivalent  to  a  cure. 

With  the  leading  thought  of  complete  removal,  therefore, 
engraved  on  the  surgeon's  mind,  the  corollary  is  clear  that 
the  earlier  the  local  disease  is  taken  away  the  more  favorable 
the  result  is  likelv  to  be;  for  theoreticallv  it  can  hardlv  be 
doubted  that  if,  on  the  very  first  onset  of  the  trouble,  the  dis- 
ease could  be  extirpated,  a  large  number  of  cures  would  have 
to  be  recorded.  If  an  epithelioma  of  the  skin  can  be  cured  by 
an  early  removal,  surely  it  is  a  reasonable  hope  that  a  car- 
cinoma (epithelioma)  of  the  breast  will  likewise  be  curable  if 
treated  in  the  same  wav,  that  is,  bv  an  earlv  excision. 

Early  operation,  as  well  as  complete  removal,  are  conse- 
quently the  two  essential  points  to  observe  in  the  treatment 
of  this  serious  malady,  if  operative  interference  is  undertaken 
under  any  idea  of  bringing  about  a  cure. 

On  Early  Removal. — When  a  carcinoma  of  the  breast 
has  so  grown  as  to  present  features  which  make  the  diagnosis 
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of  the  disease  certain,  the  trouble  has  far  advanced;  it  has 
probably  reached  the  stage  already  described  as  that  of  ma- 
ture infiltration;  for  infiltration  of  the  gland  of  a  typical  char- 
acter, with  dimpling  or  puckering  of  the  skin  over  the  gland, 
and  possibly  some  retraction  or  dragging  of  the  nipple,  are 
advanced  symptoms  of  breast  cancer,  and  indicate  to  a  cer- 
tainty that  the  infiltration  of  the  lobe  of  the  affected  gland, 
which  was  primarily  local,  has  spread  beyond  its  original 
sphere  so  as  to  affect  the  coverings  of  the  gland,  and  more  of 
the  gland  than  the  single  lobe  in  which  it  originated. 

A  breast  thus  affected  should  doubtless,  as  a  rule,  be  at 
once  wholly  removed;  but  it  cannot  be  denied  that  the  re- 
moval of  the  gland  under  these  circumstances  is  less  likely  to 
be  followed  by  a  complete  cure,  that  is,  a  permanent  absence 
of  the  disease,  than  might  reasonably  be  looked  for  if  the 
breast  had  been  taken  away  before  these  well-marked  symp- 
toms had  put  in  an  appearance. 

The  removal  of  the  diseased  gland  under  the  circumstances 
described,  is,  however,  far  more  likely  to  be  followed  by  a  good 
result,  than  could  be  anticipated  if  lymphatic  infection  com- 
plicated the  case,  such  infection  being  unquestionable  evidence 
of  secondary  cancerous  extension. 

What  local  symptoms,  it  may  therefore  be  asked,  should 
be  considered  of  sufficient  weight  to  lead  the  surgeon  to  sus- 
pect a  local  cancer;  and  under  what  circumstances  may  this 
suspicion  of  a  local  cancer  justify  the  surgeon  in  recommend- 
ing surgical  interference  ? 

A  satisfactory  answer  to  these  questions  will  be  found  in 
the  chapter  devoted  to  the  consideration  of  the  clinical  fea- 
tures of  a  scirrhous  carcinoma  (Chapter  XIIL);  but  it  may 
confidently  be  asserted  that  it  is  by  the  removal  of  the  disease 
in  its  early  infiltrating  state  that  the  best  hopes  of  the  surgeon 
may  reasonably  rest. 

It  is  not,  however,  to  be  supposed  that  such  an  operation 
as  excision  of  the  breast  gland  is  to  be  recommended  or  car- 
ried out,  when  possibly  the  clinical  symptoms  are  no  more 
than  a  local  infiltration  of  a  single  lobe,  and  that  infiltration 
has  not  been  proved  to  be  cancerous,  for  such  advice  would  be 
wrong;  but  I  would  strongly  urge  upon  all  surgeons  the  pro- 
priety of  making  an  exploratory  incision  into  any  tumor  of 
the  breast  which  seems  to  be  infiltrating,  and  which  may 
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probably  prove  a  carcinoma,  in  order  that  the  complete  ex- 
tirpation of  the  diseased  breast  may  follow,  should  the  incision 
into  the  diseased  part  clear  up  the  doubts  which  hung  about 
the  case,  and  make  the  diagnosis  of  carcinoma  certain;  while> 
on  the  other  hand,  if  the  tumor  of  the  breast,  into  which  an 
incision  has  been  made,  turn  out  to  be  of  a  simple  character, 
the  means  adopted  for  diagnostic  purposes  may  probably 
suffice  for  its  enucleation  or  cure. 

The  diagnosis  of  early  tumor  is  uncertain,  writes  Marcus 
Beck  (Heath's  Surgery),  and  yet  if  the  disease  is  malignant, 
the  only  hope  of  cure  lies  in  early  recognition  of  its  nature. 
In  these  cases,  therefore,  an  exploratory  incision  should  always 
be  made.  If  the  tumor  is  one  of  the  simple  growths,  its  smooth 
surface  will  be  seen  as  soon  as  the  capsule  is  opened,  and  the 
mass  can  be  turned  out  without  difficulty.  If  it  is  a  sarcoma, 
its  soft  structure  and  less  perfect  outline  will  be  recognized. 
If  it  is  a  cyst  or  an  abscess,  the  contents  escape;  and  if  it  is 
an  indurated  lobule,  its  leathery  toughness,  and  perhaps  the 
small  retention  cysts,  will  be  recognized.  If  it  is  a  scirrhus 
the  ''creaking  of  the  knife  as  it  enters  it,  and  the  sensation 
like  cutting  an  unripe  pear,  and  its  sharp  hard  edge,  not  sepa- 
rable from  the  surrounding  tissues,  clearly  show  its  nature." 

"  If  the  case  is  a  very  doubtful  one,  a  freezing  microtome 
and  a  microscope  should  be  at  hand,  and  a  section  should  be 
mounted  from  a  small  slice  taken  from  the  growth.  In  this 
way  all  doubts  are  set  at  rest.  '  Waiting  till  symptoms  de- 
velop,' in  the  case  of  cancer,  means  waiting  till  all  hope  of 
cure  is  gone." 

All  chronic  indurations  of  the  breast  in  women  over  forty 
years  of  age,  not  enfeebled  from  age  or  infirmity,  in  which 
there  is  absence  of  evidence  of  its  being  inflammatory,  should 
consequently  be  explored  by  an  incision  with  the  view  of  the 
exploratory  measure  being  followed  by  excision  of  the  breast, 
should  the  induration  prove  to  be  a  carcinomatous  infiltration. 

Elxploratory  operations  under  these  circumstances  I  hold 
to  be  of  great  practical  and  scientific  value,  and  it  would  be 
well  if  they  were  always  made.  It  would  be  far  better  for  a 
surgeon  to  make  at  times  an  exploratory  incision  into  a  breast 
tumor  under  an  erroneous  impression,  than  to  allow  a  carci- 
noma in  the  stage  of  early  infiltration  to  advance  and  involve 
other  structures,  when  we  know  that  it  is  at  this  stage  of  early 
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infiltration  tiiat  its  complete  extirpation  is  most  likely  to 
prove  permanently  successfuL 

When  enlargement  of  the  lymphatic  glands  complicates 
the  case  of  carcinoma  of  the  breast,  the  disease  may  still  be 
taken  away  if  the  surgeon  sees  a  reasonable  possibility  of  the 
removal  of  the  affected  glands  with  the  primary  growth,  and 
the  general  condition  of  the  patient  justifies  the  attempt.  To 
take  away  the  breast  gland  and  leave  the  affected  lymphatic 
glands  is  but  a  partial  measure,  since  the  disease  1^  the  op- 
eration is  only  partially  removed,  and  the  lymphatic  glands 
which  are  left  behind  are  likely,  after  the  removal  of  the 
breast,  to  increase  rapidly,  and  become  fresh  centres  from 
which  new  troubles  may  emanate 

*  When,  therefore,  it  is  expedient  to  take  away  any  well- 
marked  carcinoma  of  the  breast,  it  is  a  wise  practice,  in  the 
majority  of  cases,  to  lay  open  the  axilla  at  the  same  time, 
and  look  for  enlarged  lymphatic  glands;  since  it  is  now  the 
common  experience  of  surgeons  to  detect  them  after  an  in- 
cision, where  before  none  were  suspected.  I  have  adopted  this 
practice  very  generally  for  about  ten  years,  and  have  reason 
to  be  fairly  satisfied  with  the  results.  But  I  have  not  done  so 
as  a  blind  routine.  In  thin  women  in  whom  an  axilla  can  be 
well  explored  digitally,  I  have  not  made  this  incision;  nor  have 
I,  in  certain  other  cases,  particularly  in  feeble  women  or  in 
those  advanced  in  life,  in  whom  I  felt  the  extra  measure,  by 
its  increased  severity,  might  prove  detrimental,  and  more 
particularly  when  the  axillarj'  manipulation  has  been  effi- 
ciently made  with  the  patient  under  the  influence  of  an  anaes- 
thetic, and  no  enlarged  glands  were  to  be  felt.  The  rule  of 
practice  ought,  however,  to  be  axillary  exploration  in  the  ma- 
jority of  cases  of  excision  of  the  mamma  for  cancer;  the  omis- 
sion of  the  practice  the  exception. 

When  a  carcinomatous  breast  has  broken  down  and  is 
ulcerating,  it  may  be  removed  if  not  too  firmly  fixed  to  the 
deeper  structures,  the  disintegrating  change  in  the  tumor 
afl'ording,  indeed,  an  extra  argument  in  favor  of  operation; 
and  should  the  primary  growth  be  associated  with  lymphatic 
glandular  enlargement,  and  there  is  no  reason  why  these  infil- 
trated glands  should  not  be  taken  away  on  account  of  their 
great  fixedness  or  the  age  or  general  enfeebled  condition  of 
the  patient,  the  surgeon  should  take  them  away  with  the  pri- 
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mary  ^owth,  and  so  work  for  a  cure.  But  should  this  com- 
plete operation  be  contra-indicated  on  account  of  the  size  of 
the  tumor  relatively  to  the  age  or  infirmity  of  the  patient  (the 
removal  of  the  breast  with  the  lymphatic  glands  being,  with- 
out doubt,  a  graver  measure  than  the  removal  of  the  breast 
alone),  the  incomplete  operation  of  the  removal  of  the  breast 
alone  may  be  carried  out;  this  partial  measure  being  under- 
taken solely  as  one  of  expediency,  and  with  the  view  of  re- 
moving a  local  source  of  distress  and  weakness,  and  of  making 
what  remains  of  life  more  comfortable. 

Should  the  tumor  be  firmly  fixed  to  the  pectoral  muscle 
or  deeper  parts,  and  the  glands  in  the  axilla  be  found  immov- 
able, or  those  above  the  clavicle  enlarged,  the  surgeon  had 
better  leave  the  case  alone. 

Should  the  tumor  also  be  very  large,  and  the  shock  of  its 
removal  likely  to  be  severe  when  the  age  of  the  patient  or  her 
feebleness  is  taken  into  account,  non-interference  should  be 
the  rule  of  practice;  whereas  should  the  tumor  be  small  and 
movable,  and  the  woman  yet  old,  it  may  be  right  and  expedi- 
ent to  take  it  away.  An  operative  measure,  which  in  the 
middle-aged  or  comparatively  healthy  woman  would  be  justi- 
fiable, may  clearly  be  the  reverse  in  the  aged  or  enfeebled; 
and  a  small  tumor  may  often  be  taken  from  a  healthy  old 
patient,  when  a  large  one  in  an  enfeebled  middle-aged  woman 
had  better  be  left  alone. 

Certain  old  women,  particularly  the  thin  and  wir}%  bear 
operations  very  well,  and  such  may  frequently  be  submitted 
to  surgical  treatment  which  their  fatter  or  feebler  sisters  would 
be  unable  to  support. 

When  carcinoma  of  the  breast  is  associated  with  preg- 
nanctjy  the  treatment  of  the  case  is,  indeed,  difficult.  To  let 
the  disease  of  the  mamma  go  on  with  the  physiological  process 
of  pregnancy,  even  up  to  if  not  through  lactation,  is  to  give 
the  disease  the  best  chance  of  making  rapid  progress,  and  to 
advance  beyond  surgical  interference,  and  yet  to  operate  dur- 
ing pregnancy  is  a  measure  of  danger. 

The  certainty  of  the  evil  of  delay  is,  however,  greater  than 
the  certainty  of  the  evil  of  action,  and  I  am  disposed  to  think 
that  upon  the  whole  the  advantages  of  action  are  the  greater, 
and  the  practice  based  upon  it  should  be  advocated.  In  the 
three  following  cases  in  which  this  practice  was  followed  the 
success  was  sufficient  to  justify  the  means. 
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This  practice  is,  however,  to  be  followed  with  extreme  cau- 
tion,  and  after  the  fullest  consideration  of  the  facts  of  the  in- 
dividual case. 

Case  I. — Carcinoma  of  breast  and  pregnancy  of  seven 
months;  excision  during  pregnancy;  natural  labor;  no  return 
two  years  later. 

Mrs.  S.>  aged  46,  the  mother  of  many  children,  came  to  me 
on  May  14th,  1879,  when  she  was  pregnant  seven  months,  on 
account  of  an  acute  carcinoma  of  her  right  breast,  which 
came  on  with  and  developed  during  pregnancy.  I  excised  the 
breast  and  the  patient  did  well.  She  was  confined  on  July  4th ; 
and  had  a  natural  labor.  There  was  no  return  of  her  disease 
two  years  later. 

Case  IL — Carcinoma  mammas;  pregnant  seven  months; 
operation  during  pregnancy;  recovery;  survived  operation 
two  j'^ears. 

Mrs.  S.,  aged  42,  the  mother  of  four  children,  the  j'oungest 
being  one  and  a  half  years,  who  had  not  nursed  with  her  right 
breast  from  defect  of  the  nipple,  came  to  me  on  May  10th,  1879, 
when  pregnant  seven  months,  with  her  right  breast  infiltrated 
and  nipple  ulcerated;  no  enlargement  of  axillary  glands.  The 
breast  was  removed  and  a  good  recovery  followed;  she  was 
confined  at  the  full  period  naturally,  and  had  no  breast  trouble. 
She  died  December  31st,  1881,  or  two  and  a  half  years  after  the 
operation,  from  internal  cancer. 

Case  III. — Carcinoma  mammae;  pregnant  six  months;  op- 
eration during  pregnancy;  convalescence;  confined  at  full 
time;  survived  operation  one  year. 

Mrs.  B.,  aged  48,  the  mother  of  eight  children,  the  youngest 
being  seven  years  of  age ;  the  flret  two  of  which  she  suckled 
without  trouble,  and  with  the  later  children  used  her  right 
breast  more  than  the  left,  consulted  me  on  Februarj^  28th,  1876, 
when  six  months  pregnant,  with  an  infiltrating  tumor  in  her 
right  breast  of  six  months'  standing.  The  whole  gland  w^as 
involved.  I  excised  the  breast,  and  a  good  recover^'  followed. 
She  was  confined  at  the  full  period  and  the  labor  was  natural. 
She  survived  the  operation  one  year. 

When  the  question  of  operative  interference  is  raised  in 
cases  of  carcinoma  of  the  breast,  the  nature  of  the  carcinoma. 
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the  size  of  the  tumor,  and  the  clinical  history  of  every  case 
should  be  considered.  A  measure  which  would,  under  one  set 
of  circumstances,  be  rig-ht,  would  under  another  be  wrong; 
and  an  operation  which,  in  one  variety  of  the  disease,  would 
be  expedient,  in  another  would  be  quite  the  reverse.  I  pro- 
pose, therefore,  now  to  consider  the  question  of  operation  in 
the  different  forms  of  carcinoma  to  which  attention  has  been 
drawn. 

Operations  in  the  atrophic  or  withering  variety  of  car- 
cinoma are  not  to  be  advocated.  Such  cases  are  very  slow 
in  their  prog'ress,  and  although  slow  they  are,  as  a  rule,  sure. 
Women  with  this  variety  of  carcinoma  almost  always  die 
eventually  from  internal  disease;  and  it  seems  that  interfer- 
ence with  the  local  disease  often  helps  to  cause  the  rapid 
growth  and  increase  of  secondary  deposits,  which  at  the  time 
were  not  manifest.  It  is  probably  true  that  if  the  disease 
were  removed  at  its  first  stag'e,  that  of  early  infiltration,  good 
results  might  be  obtained,  in  the  same  way  as  it  is  hoped  that 
by  early  operation  in  the  ordinary  carcinoma  flbrosum,  like 
gpood  results  would  have  to  be  recorded.  But,  as  a  rule,  pa- 
tients suffering  from  this  atrophic  variety  of  carcinoma  do 
not  seek  advice  till  the  disease  has  existed  for  years,  when  in 
all  probability  it  has  ceased  to  be  a  local  affection,  but  has 
become  disseminated  in  some  way,  and  probably  by  means  of 
tubercles.  Under  these  circumstances,  local  interference,  or 
the  partial  removal  of  the  disease,  is  followed  by  what  may 
generally  be  looked  for,  the  rapid  development,  or  rather 
growth,  of  whatever  secondary  deposits  may  exist,  either  as 
lymphatic  enlargements,  or  secondary  metastatic,  or  dissemi- 
nated tumors. 

These  are,  moreover,  the  case  of  carcinoma  which  live  the 
longest.  They  are  those  that,  when  mixed  in  statistics,  tend 
to  raise  the  average  duration  of  life  to  a  higher  level,  and  that 
induce  surgeons  to  believe  that  non-interference  in  carcinoma 
of  the  breast  generally  gives  a  longer  life.  (See  cases  reported, 
page  151.) 

Operative  interference  in  the  acute  or  brawny  variety  of 
carcinoma  is  not  to  be  advised.  When  I  have  been  tempted 
to  remove  a  breast  under  these  circumstances,  I  have  rarelv 
had  any  satisfactory  result;  a  speedy  return,  or  rather  rapid 
growth  of  the  disease  having  been  the  rule,  and  a  long  ini- 
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rnunily  quite  an  ezceptioiL  Thetrath  is,  in  ttiis  variety  of  eaa- 
cer  it  is  impossible  for  a  surgeon  to  know  the  limit  of  tlie  local 
affection^  if^  indeed,  it  be  local;  and  under  these  drcumstanoeiH^> 
when  an  operation  is  made^  it  must  be  r^;arded  as  <m^  a^ 
partial  or  incomplete  measure.  The  brief  reports  of  cases  of 
this  variety  of  carcinoma  printed  at  pa^  187,  will  show  liow 
acute  this  trouble  Is,  how  rapidly  it  becomes  diftased,  and  how 
futile  operative  interference  is  likely  to  be. 
'  Treatment  of  Carcinoma  of  both  Brea8ts.-^Tbeire  is  no 
reason  why  both  breasts,  when  simultairaously  affected  witilir 
carcinoma,  should  not  be  taken  away,  if  by  doings  so  the  dis*^ 
ease  can  be  wholly  removed;  and  there  is  no  reason  why  the 
second  breast,  when  so  affected,  should  not  be  amputateii 
when  it  has  become  the  seat  of  carcinoma  after  the  lapsi^  Ht 
weeks,  months,  or  years  foUowingr  the  renfbval  of  its  Mlow 
for  a  like  trouble. 

The  only  bar  to  a  double  operation  at  the  same  time,  i»r 
with. an  interval  of  time,  is  either  the  presence  of  lynkphsMc,* 
glandular,  or  secondary  deposits,  which  cannot  be  tak€»i  away | 
or  a  feeble  general  condition  of  the  patient  which  would  be  vm^ 
able  to  stand  the  depressing  influence  of  a  large  operation. 

I  append  some  cases  of  this  comparatively  rare  condition. 
In  several,  both  breasts  were  removed  at  different  periods;  in 
others,  one  only  was  operated  upon,  a  second  operation,  for 
various  reasons,  not  having"  been  performed;  in  a  third  class 
no  operation  was  undertaken. 

Case  I. — Carcinoma  of  both  breasts ;  operations;  recovery; 
the  left  was  affected  two  and  a  half  years  after  the  right  had 
been  removed. 

Harriet  W.,  aged  60,  came  under  my  care  in  March,  1884, 
with  a  typical  carcinoma  fibrosum  of  her  right  breast,  which 
had  been  coming  on  as  a  tumor  for  eight  months,  although 
the  breast  for  a  year  previously  had  been  the  seat  of  pain. 
There  were  no  enlarged  lymphatic  glands.  Two  and  a  half 
years  before  she  had  had  her  left  breast  removed  for  cancer, 
which  had  been  growing  for  several  years.  When  removed, 
it  was  an  open  ulcer.  The  axilla  at  the  time  of  operation  was 
not  explored.  On  March  25th  the  breast  was  alone  removed, 
and  a  good  recovery  followed.  This  woman  was  alive  eighteen 
months  later. 
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Case  II. — Carcinoma  of  both  breasts;  opei'ations  at  flrteen 
months'  interval ;  death  in  five  years. 

Catherine  T.,  ag^ed  50,  a  widow,  came  to  me  on  October 
22d,  186(i,  with  an  infiltrating  cancer  of  her  left  breast,  a  re- 
tracted nipple  and  dimpling'  of  skin.  It  had  been  coming  on 
six  months.  In  December,  lti65,  I  had  removed  her  right 
breast  for  infiltrating  cancer,  and  a  good  recovery  ensued. 
The  axilla  was  not  explored.  In  March,  1867,  the  left  breast 
was  removed,  and  a  good  recovery  ensued ;  no  axillarj'  g-lands 
were  felt  enlarged.  November,  186T,  tubercles  appeared  in 
the  skin  over  the  thorax.  March,  1869,  cicatrix  of  right  side 
sound,  of  left  contains  tubercles;  left  axillarj'  glands  likewise 
enlarged.    This  patient  died  in  18T0  from  internal  cancer. 

Case  III.— Carcinoma  of  both  breasts;  operations. 

Hiss  v.,  aged  34,  consulted  me  in  November,  187T,  for  car- 
cinoma ot  the  left  breast  of  two  months'  standing,  I  excised 
the  gland,  leaving  the  axilla  unexplored,  and  convalescence 
followed.  She  left,  a  few-  months  later,  for  America,  where, 
one  year  later,  the  disease  returned  in  the  right  breast,  which 
was  likewise  removed.  She  lived  about  two  years  after  the 
second  operation,  and  died  from  chest  complication. 

Case  TV. — Carcinoma  of  both  breasts;  one  breast  removed; 
sun.ivo<l  operation  three  and  a  half  years. 

Miss  B.,  aged  55,  who  had  always  had  a  retracted  nipple  in 
her  left  breast,  consulted  me  in  October,  1868,  for  a  tmnor 
which  had  been  discovered  one  week,  and  was  attended  with 
pain  which  had  existed  for  six  months  previously.  When 
seen,  the  left  breast  was  generally  infiltrated,  although  the 
skin  over  th«  tumor  and  the  lymphatic  axillary  glands  were 
uninvolved.  Breast  removed;  axilla  not  explored;  good  con- 
valescence. October,  l^GO,  tubercle  in  scar,  February,  1870, 
tubercles  multiplying;  right  breast  mflltrated  very  slightly. 
Died  March,  18*3,  three  and  a  half  years  after  operation.  This 
patient's  maternal  aunt  had  died  from  cancer  of  the  breast, 
and  her  matemal  uncle  from  cancer  ot  the  throat. 

Case  V. — Carcinoma  of  breast  of  six  months'  standing; 
removal  of  breast;  well  for  three  years  and  a  quarter,  when 
rvturn  took  place  in  scar  and  opposite  breast. 

Bridget  W.,  aged  35,  a  married  childless  woman,  applied 
to  me  on  December  aist,  1865,  with  an  open  cancerous  ulcer 
occupvtng  the  seat  of  the  right  breast,  which  had  been  re- 
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moved  four  years  before  for  carcinomatous  tumor  of  six 
months'  growth.  The  patient  had  remained  well  up  -  to  nine 
months  before.  When  seen,  the  left  breast  was  likewise  infil- 
trated with  cancer,  and  the  skin  over  the  chest  was  covered 
with  tubercles.    Four  months  later  the  i>atient  was  sinking. 

Casb  VL — ^Double  carcinoma  manunss;  removal  of  one 
breast;  return  of  disease  in  the  opposite;  removal  of  gland; 
death  from  chest  disease  ^  years  after  first  operation. 

Miss  C,  aged  45,  consulted  me  in  1874  with  an  infiltrating 
carcinoma  of  her  right  breast  which  she  had  discovered  one 
year.  The  axillary  lymphatic  glands  were  not  enlarged.  On 
January  18th,  1875, 1  excised  the  breast,  but  did  not  explore 
the  axiUa.  A  year  later  the  opposite  breast  became  diseased, 
and  was  removed,  and  within  six  months  tubercles  rapidly  de» 
veloped  over  her  chest,  and  she  died  from  chest  cancer  on 
July  7th,  1877. 

Casb  VIL — Carcinoma  mammse  (double);  one  removed; 
second  breast  involved  two  years  later. 

Mra  S.,  aged  46,  the  mother  of  one  child,  which  she  suckled, 
came  to  me  with  cancer  of  her  left  breast  of  six  months' 
standing,  and  infiltration  of  the  skin  over  the  breast  and  of 
the  axillary  lymphatic  glands.  Two  and  a  half  years  previ- 
ously she  had  had  her  right  breast  excised  for  cancer  of  six 
months'  growth.  No  operation  was  advisable.  Subsequent 
history  of  case  unknown;  but  she  could  not  have  survived 
many  months.  This  patient^s  parents  were  alive,  and  one  was 
70  years  of  age.  Her  paternal  grandmother  had  cancer  of 
the  womb.  One  paternal  uncle  had  cancer  of  the  stomach, 
and  a  second  cancer  of  the  liver. 

Case  VIII. — Cancer  of  both  breasts;  one  successfully 
treated  by  injections  of  acetic  acid. 

Mary  W.,  aged  62,  the  mother  of  ten  children,  all  of  whom 
she  suckled,  although  with  one  twenty  years  before  she  had 
had  an  abscess  in  her  right  breast.  She  came  to  me  on  April 
19th,  186C,  with  her  right  breast  enlarged  from  carcinomatous 
infiltration,  the  skin  over  it  adherent;  the  nipple  retracted, 
and  the  axillary  glands  enlarged.  There  had  been  a  lump 
below  the  nipple  for  five  years.  I  injected  acetic  acid  into  the 
grov/th  in  many  places,  and  on  many  occasions,  and  the  op- 
oration  was  followed  by  sloughing  of  the  whole  ma^ss,  with 
the  skin  over  it.    The  wound  subsequently  healed,  and  a  good 
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formed.  On  November  29th  she  came  to  me  with  the 
opposite  breast  the  seat  of  a  central  tumor.  After  this  her 
po  Hirers  soon  began  to  fail. 

Case  IX. — Carcinoma  of  both  breasts  (chronic);  lived  six 
3ro3ri:^;  no  operation. 

Sliza  C,  aged  72,  a  single  woman,  came  under  my  care  on 
Fol>ruary  6th,  1865,  with  a  chronic  carcinoma  of  her  right 
l>r«ea»st  of  five  years'  standing.    The  whole  gland  was  infiltrated 
a.T^ci  hard.    The  tumor  was  fixed  to  the  chest,  and  the  skin  over 
iti  iwras  puckered  and  covered  with  tubercles.    The  nipple  was 
x-etiracted  and  also  infiltrated;  the  axillary  glands  were  en- 
lair^^.    With  tonics  the  patient's  health  improved,  and  the 
enla^rged  axillary  glands  disappeared.    June,  1865,  the  left 
"brearSt  became  involved,  the  first  symptom  being  some  general 
thickening;   by  November  the  infiltration  of  the  gland  was 
"^'©ry  general,  but  the  nipple  remained  natural.    In  November 
the  right  breast  began  to  ulcerate.    January,  1866,  cough  ap- 
peared.   April,  1866,  the  right  arm  became  oedematous,  the 
teft  breast  was  enlarged,  and  shot-like  tubercles  appeared  in 
't^e  skin  over  the  breast.    A  few  months  later  the  patient 
died  with  chest  trouble.    The  disease  on  the  whole  had  lasted 
six  years. 

Case  X. — Cancer  of  both  breasts  of  three  years'  standing; 
^0  operation. 

Mary  S.,  aged  58,  the  mother  of  one  child,  aged  24,  who, 
^hen  sucklmg,  so  bit  the  left  nipple  that  it  ulcerated  off,  came 
^ndermy  care  on  July  26th,  1869,  with  cancerous  infiltration  of 
^th  breasts.  Skin  over  them  adherent  and  puckered,  and 
axillarj'  glands  likewise  swollen.  The  disease  began  three 
years  before  I  saw  her  in  both  breasts  at  once. 
The  patient  sank  in  the  course  of  a  few  months. 

Treatment  of  Recurrent  Growths, — In  the  treatment  of 

these  a  surgeon's  judgment  sliould  be  guided  by  the  same 

principles  of  practice  which  influenced  his  decision  in  the  case 

of  the  primary  operation;  that  is,  if  the  recurrent  growth 

stands  alone,  and  can  be  removed,  the  operation  is  justifiable. 

It  may  be  that  the  growth,  which  appeared  to  be  recurrent, 

was  but  the  continued  growth  of  some  of  the  elements  of  the 

tumor  which  had  not  been  removed  at  the  original  operation; 

and  if  so,  the  prognosis  of  the  case  would  be  more  favorable 
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than  it  would  otherwise  be.  It  may  be  that  such  recurrence 
is  due  either  to  some  local  or  lymphatic  infection,  or  to  both. 
Under  all  circumstances,  however,  if  recurrent  grrowths  can 
be  removed  they  should  be  so  treated. 

When  only  such  portions  of  breasts  as  seemed  affected 
with  scirrhus  were  removed,  what  were  called  recurrences 
were  frequent.  Such  growths  were,  however,  wrongly  named, 
for  they  would  now  be  called  by  surgeons  continued  growth 
of  pre-existing  carcinomatous  centres;  and  in  past  years  when 
the  lymphatic  glands  were  neither  removed  when  they  were 
markedly  enlarged,  nor  looked  for  by  an  incision  when  appar- 
ently free  from  enlargement,  the  same  remarks  are  applicable. 
True  recurrence,  when  not  explicable  by  either  of  these 
methods,  can  only  be  explained  by  either  the  appearance  of 
a  fresh  focus,  or  by  a  dissemination  of  the  local  disease  by  a 
more  obscure  local  or  lymphatic  infection. 

CiMes  Unfit  for  Operaiion. — ^An  operation  on  the  breast,  as 
in  other  cases,  may  be  inexpedient  from  either  local  or  consti- 
tutional causes.  Cases  in  which  the  disease  cannot  be  entirely 
removed  should  be  left  alone;  as  well  as  those  in  which  the 
disease  can  be  wholly  removed,  but  the  patient,  either  from 
age  or  general  condition,  induced  by  any  cause,  is  too  feeble 
to  undergo  the  ordeal  of  an  operation. 

Locally,  tumors  that  are  fixed  firmly  to  the  pectoral  mus- 
cle and  parts  beneath;  tumors  complicated  with  lymphatic 
glandular  troubles  which  cannot  be  eradicated,  more  espe- 
cially enlarged  glands  above  the  clavicle;  tumors  associated 
with  oedema  of  the  arm  on  the  affected  side,  as  well  as  those 
with  secondary  external  or  internal  metastatic  growths,  are 
not  to  be  interfered  with. 

Cases  of  brawnv  carcinoma  had  better  not  be  touched; 
nor  had  those  of  atrophying  scirrhous  or  other  varieties  of  the 
disease  which  are  associated  with  the  presence  of  tubercles 
more  or  less  diffused  about  the  skin.  Cancer  en  cuirasse 
should  never  be  interfered  with. 

To  gain  a  good  idea  of  the  effects  of  operation  in  cancer  of 
the  breast  upon  the  duration  of  life,  a  statistical  comparison 
of  the  two  classes  of  cases,  that  is  of  those  operated  upon  and 
those  left  alone,  must  be  made.  In  a  former  page  (159)  I  gave 
a  table  of  my  own,  showing  the  results  of  operation,  and  com- 
pared it  with  a  second  of  Sir  J.  Paget,  composed  of  cases  in 
which  no  operation  was  performed. 
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I  grive  here  Gross's  Btatistics  upon  the  same  question,  he 
b«in^  the  most  recent  w^iteI■  upon  the  bi-east. 

I  have  embodied  his  conclusions  in  the  following:  table, 
which  tells  strongly  in  favor  of  operation : 


Died  in  between   5  and  12  months,    'Ai).S% 


10.5^ 


'■  "         After  G  years  1.2  9.5 

Average  duration  of  lite,  27  months.     39  months. 

{One  year  bein^  added  to  life  by  the  operation.) 

Velpeau  stated  in  1864,  at  the  French  Academy  of  Medi- 
cine, that  out  of  250  cases  in  which  patients  had  survived  the 
operation  of  amputation  of  the  breast,  twenty,  or  one  in  twelve 
and  a  haU,  had  remained  free  from  disease  for  raore  than  five 
years,  some  few  having  been  so  for  ten  or  twenty;  and  these 
operations  must  have  been  what  would  now  be  called  incom- 
plete operations,  for  before  and  at  the  date  named  the  lym- 
phatic glands  were  rarely  touched. 

Nunn  likewise  states  that  one  case  in  thirteen  on  an  aver- 
age lasts  from  ten  to  twenty  years. 

Compaittd  with  these  results,  my  own  table  is  very  favor- 
able, for  at  least  one-fourth  of  the  cases  lived  from  five  to  ten 
years  or  more.  But  it  must  be  remembei-ed  that  in  at  least 
a  Ibinl  of  these  cases  the  major  operation  of  the  complete  re- 
moval of  the  breast  and  lymphatic  glands  was  carried  out. 

I  have  been  unable  to  make  from  my  own  cases,  as  Gross 
has  made  from  his.  a  comparison  between  cases  that  have 
been  operated  upon,  and  those  that  h.ive  run  their  natural 
course,  the  difBciilties  of  tracing  patients  who  have  not  been 
submitted  to  operative  treatment  being  greater  than  in  those 
who  have.  My  own  table  of  operative  cases,  however,  fairly 
supports  Gross  in  showing  the  good  elTects  of  operation,  and 
I  think  more  forcibly,  for  in  mine  at  least  14  per  cent  lived 
over  six  years  against  his  9.5  per  cent,  and  25  per  cent  lived 
over  five  years  against  his  14.5  pt-r  cent. 
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Life  is  therefore  probably  prolonged  by  operation,  and 
more  particularly  by  what  must  be  described  as  a  complete 
operation;  indeed^  by  such  a  measure,  even  where  it  indndes 
the  removal  of  the  cancerous  breast,  with  its  infected  lym- 
phatic glands,  a  permanent  recovery  may,  in  a  certain  pro- 
portion of  cases,  be  looked  for.  In  what  exact  proportion  of 
cases  this  result  can  be  secured,  it  is  difficult  to  say,  but  if  we 
adopt  Gross's  method,  and  assume  that  when  a  patient  has 
survived  an  operation  over  three  years  without  any  local  sign 
or  general  indication  of  recurrence,  she  may  be  pronounced 
cured,  I  do  not  think  his  proportion  of  9  per  cent  of  all  cases  is 
too  high.  Recurrence  may,  however,  take  place  at  a  date 
long  after  three  years,  consequently  Gross's  view  can  only  be 
an  average  one. 

At  page  164  a  case  is  recorded  in  which,  after  operation, 
no  recurrence  took  place  for  twenty-five  years,  and  on  looking 
over  my  notes  I  read  the  case  of  a  woman,  aged  47,  who  was 
operated  upon  after  the  local  disease  had  existed  for  two  years, 
who  remained  well  for  Ave  years,  when  a  local  recurrence  took 
place,  and  a  second  operation  was  performed;  the  second  op- 
eration being  followed,  after  the  lapse  of  another  five  years, 
with  a  second  recurrence  which  rapidly  grew  and  destroyed 
life. 

Case  n.  was  that  of  a  woman,  aged  50,  who,  after  having 
been  operated  upon  for  a  disease  of  two  years'  standing,  re- 
mained well  for  eleven  years;  then  a  local  return  of  her  trouble 
appeared,  which  was  removed,  and  two  years  later  she  was 
well. 

Case  III.  a  patient  of  Mr.  Birkett's,  who  had  her  breast  re- 
moved in  1851,  when  67  years  of  age;  she  remained  well  for 
twenty-three  years,  and  at  the  age  of  eighty  had  cancer  of  the 
scar  and  opposite  breast. 

Case  IV.  also  a  patient  of  Mr.  Birketfs,  who  had  her  breast 
removed  at  the  age  of  30;  thirteen  years  later  the  disease  re- 
curred in  the  scar,  when  a  second  operation  was  performed. 
Two  years  later  a  second  recurrence  was  followed  bv  a  third 
operation,  and  there  the  record  stops. 

Case  V.  In  1876  I  removed  the  right  breast  of  a  woman, 
aged  48,  for  carcinoma,  with  a  good  result,  from  whom  Mr. 
Hilton  had,  ten  years  before,  in  1866,  removed  the  left  breast 
for  the  same  disease. 
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In  neither  operation  were  the  axillary  glands  felt  enlarged, 
nor  looked  Tor  by  an  exploratory  operation.  In  18T9  the  woman 
was  well. 

Gross  gives,  moreover,  a  table  of  Torty-seven  cases  which 
he  regarded  as  cured. 

14  of  thesi'  had  been  free  from  disease  after  opera- 
tion for  3  years  and  some  moQtIis. 
18  had  been  welt  from    -i  to    6  years  and  some  months. 
7        «  "  6  to    9      "  " 

5        «  "  SI  to  12      " 

3        "  "  12  to  15      "  "  " 

The  average  time  of  cure  was  five  years  and  nine  months, 
and  the  disease  had  existed  before  operation  on  an  average  of 
eighteen  months. 

Mitchell  Banks'*  moi-e  recently  has  given  us  a  table  of 
<»)mplete  operations  in  which  the  prunary  tumor  and  lym- 
phatic glands  were  freely  removed.  Seventeen  out  of  sixty- 
f  «ur  cases  are  reported  to  have  been  alive,  and  to  have  re- 
■mained  free  from  the  disease  for  three  years  and  upward,  Ave 
Xma%-ing  been  well  from  three  to  four  years;  three  from  four  to 
<ivL'  years;  three  from  Qve  to  six  years;  two  for  six  years; 
-fc^^o  for  eight  years;  one  for  twelve  years;  and  one  for  thirteen 
3,-«ars. 

This  advantage  of  operation  is  further  seen  when  it  is  un- 
ci ^riaken  early.     That  a  woman  would  have  a  better  chance  of 
^"siining  the  full  advanUige  of  an  operation  for  cancer  when  it 
i^    perfoniied  before  lymphatic  infection  has  taken  place,  is 
c*r»lywhat  might  be  expected;  the  facts  of  Winiwarter  and 
C>ldekop  partly  prove  this  to  be  the  case.     "Tlius,  of  130  pa- 
t*«»nts  subjected  to  operation,  43,  or  31  per  cent,  were  free  from 
K'^enilular  complication,  and   their  average  duration   of  life 
f^'^ini  the  first  observation  of  the  disease  to  the  fatal  issue  was 
^-^-Tmonths;   whereas  of  the  ninety -three  cases  in  which  the 
'S'-iiiphatic  glands  were  enlarged  and  removed  with  the  breast 
^^  operation,  the  average  duration  of  life  was  only  30.3  months, 
*"*  13.4  months  less  than  the  more  favored  class.     la  the  un- 
''^tBpIicated  cases  recurrence  of  the  growth  averaged  eight 
"Months,  in  the  complicated  1.9  months,"    The  major  or  more 
'■'*»np]ete  operative  measures  apparently  have  done  little  or 
"'^tiling  in  the  way  of  postponing  recurrence  of  the  disease. 
Gross  adds  that  nearly  one-third  of  the  patients  who  had 
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been  subjected  to  the  radical  operation  were  free  fiom  dis 
after  the  lapse  of  six  years,  while  of  the  patients  in  whom  no  \ 
operation  was  practised  only  one  survi\'ed  tliat  poriod. 

TjOcal  Recurrence  after  Operation. — That  this  is  to  be  ex-  | 
pected  general  experience  jiistifles,  but  at  what  period  it  may  '■ 
be  looked  for  is  most  uncertain.     Gross  reports  that  of  3C8 
patients  operated  upon,  all  but  seventy-two  had  recurrences; 
that  is,  in  four  cases  out  of  five  recurrence  is  to  be  looked  for. 
It  would  have  been  interesting  to  know  in  bow  many  of  these  ] 
368  cases  the  complete  operation  had  been  carried  out.    Wini-  ] 
warter  and  Oldekop  go  further,  and  by  an  analysis  of  203  cases  J 
demonstrate  that : 

In  39  cases  it  occurred 


vithin  15  days. 

"          1  month. 

etween  the    1st  an< 

4th  month. 

4th   ■■ 

6th 

6th    -^ 

0th 

9th    '■ 

12th 

' 

13th    " 

18tb 

19th    " 

24th 

25th    " 

30th 

31st    " 

36th 

"    2  after  3  years. 

From  this  table  it  is  evident  that  in  more  than  half  the 
cases  a  recurrence  takes  place  within  three  months  of  the  op- 
eration ;  in  a  quarter  of  the  cases  recurrence  may  be  looked 
for  between  three  and  twelve  months;  whereas  in  the  remain- 
ing fourth  the  recurrence  may  be  looked  for  at  any  time  dur- 
ing the  three  years.  After  this  time  it  is  not  to  be  expected, 
and  it  is  to  hoped  that  the  patient  may  be  regarded  as  cured. 

The  longerthe  inter\-al  between  the  primary  operation  and 
the  so-called  recurrence,  the  better  the  prognosis.  The  sur- 
geon should  always  look  upon  cases  of  so-called  recurrence 
within  three  months  as  probable  instances  in  which  some  por- 
tion of  the  growth,  or  some  of  the  lymphatic  glands  had  been 
left  behind;  in  fact,  he  should  regard  them  as  examples  of 
continued  growth  of  some  overlooked  carcinomatous  centre. 

When  a  cancerous  breast  is  alone  removed,  writes  Gross, 
recurrence  is  to  be  expected  on  an  average  of  3.1  months; 
when  it,  with  diseased  axillary  glands,  is  taken  away,  that  is, 
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when  what  is  called  the  complete  operation  is  performed,  re- 
currence of  disease  averages  7.5  mouths;  the  more  severe  or 
complete  operation  apparently  not  doing*  much  more  than 
postpone  recurrence  for  a  few  months. 

It  would  seem  from  Winiwarter,  Oldekop,  and  Henry's 
statistics,  that  half  the  patients  that  die  from  cancer  do  so 
from  metastatic  deposits,  while  the  other  half  die  from  the 
baneful  effects  exerted  upon  the  nutrition  of  the  patient  with- 
out cancerous  degeneration  of  the  viscera. 

These  authors  compute  the  average  date  of  death  from 
metastasis  from  the  first  appearance  of  the  disease  at  31.2 
months,  or  fifteen  months  after  lymphatic  infection ;  metas- 
tasis may  ocxjur  from  five  months  to  eight  years. 

MetcLstatic  Deposits. — To  demonstrate  the  relative  fre- 
quency of  the  seats  of  secondary  deposits,  Gross  has  compiled 
a  table  from  his  own  cases,  added  to  those  of  Amott,  Henry 
Morris,  and  Clark,  published  in  the  2Tth  volume  of  the  Trans- 
actions of  the  Pathological  Society  of  London,  p.  264,  in  this 
way  tabulating  128  post-mortem  examinations,  from  an  analy- 
sis of  which  he  shows  that  secondary  tumors  were  found  in  the 
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He  then  concludes  that  when  left  to  itself,  cai'cmoma  ia<l 
evitably  kills  by  its  baneful  conbequences  as  a  local  disease^  1 
or  by  its  remote  multiplication. 

That  about  one  in  six,  or  IG.T  per  cent,  of  the  patients  die  1 
of  the  operation  itself,  but  that  the  risk  is  not  so  g:reat  as  ta  J 
forbid  interference,  since  it  adds  twelve  months  to  the  lite  of] 
the  patient. 

That  thoroujs^h  operations  definitely  cure  9  per  cent  of  all  1 
patients,  or  more  than  half  as  many  more  as  it  destroys. 

That  the  patient  is  safe  from  reproduction  if  tliree  years 
have  elapsed  since  the  oi>eration,  and  that,  Hnally, 
may  be  delayed  for  several  months,  or  be  prevented  altogether,, 
by  clearmg  out  the  axilla  at  the  same  time  that  the  entiral 
breast  is  removed. 

Gross  maintains,  moreover,  that  the  proper  measure  is  1 
remove  the  entire  breast  and  its  coverings  by  a  circular  in*  J 
cision,  search  for  any  outlying  lobules  that  inaj'  be  dissemi-i'l^ 
nated  throughout  the  mammary  region,  dissect  off  the  fascia 
of  the  pectoral  muscle,  and  prolong  the  outer  portion  of  thai 
incision  into  the  axilla,  with  a  view  to  its  thoi-ough  exploi 
tion.    "Experience  shows,  first,  that  the  seats  of  ivcurrencei 
or  rather  further  spread  of  the  disease  after  operation,  an 
the  skin,  paramammary  fat,  remains  of  the   mamma,  and.^ 
glands  of  the  axilla;   and,  secondly,  that  recurrence  in  the 
axilla  is  far  more  frequent  after  removal  of  the  breast  alone 
than  when  that  cavity  was  freed  of  its  contents  simultaneously 
with  the  extirpation  of  the  bi-east." 

That  excisiou  of  the  breast,  with  the  axillary  lymphatieJ 
glands,  is  a  graver  operation  than  excision  of  the  breast  alonib 
is  what  might  be  expected.  Thus,  an  analysis  of  cases  niadtf 
by  Dr.  Stettegart "  shows  that  of  26i  cases  in  which  the  breaiM 
and  axillary  glands  were  removed,  61  cases,  or  23  per  c 
died;  while  of  130  cases  in  which  the  breast  alone  was  remove 
10  cases,  or  7.7  per  cent  died,  the  mortality  of  the  complete 
operations  being  three  times  as  great  as  of  the  Incomplete. 

This  mortality,  moreover,  is  evidently  relatively  greater, ' 
since  it  must  be  admitted  that  the  complete  method  of  oper- 
ating in  breast  cases  has  only  come  into  vogue  during  the  last 
few  years,  when  the  treatment  of  wounds  genei'ally  has  been 
far  more  shccessful  than  it  was  in  previous  years. 

The  question  before  us  consequently  is  evidently  this:  Can 
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the  more  severe  operations  011  an  average  show  either  a  defl- 
nitoly  longer  interval  rrom  I'ecurreace,  oi'  a  larger  proportion 
of  substantial  cures  ?  If  experience  can  answer  either  of  these 
questions  in  the  affirmative,  the  surgeon  is  then  justiSed  m 
submitting  his  patient  to  the  graver  ordeal;  if  otherwise,  is 
this  the  case  ? 

As  regards  the  recurrence  of  the  disease  after  operation. 
Gross  has  shown  that  while  in  the  minor  measure  of  removal 
of  the  breast  it  is  to  be  looked  for  on  an  average  in  about 
three  months,  in  what  is  called  the  complete  method  it  ensues 
in  about  seven  and  a  half  months.  He,  however,  at  the  same 
time,  believes  he  has  shown  that  life  is  prolonged  by  this  op- 
eration about  one  year. 

In  my  own  practice  I  have  not,  as  a  matter  of  routine,  ex- 
plored everj'  axilla  for  enlarged  lymphatic  glands,  and  par- 
ticularly in  thin  women,  in  whom,  under  an  anesthetic,  the 
condition  of  the  axillary  glands  can  fairly  be  ascertained  by 
manipulation.  I  have,  however,  always  done  so  when  enlarged 
glands  could  be  made  out,  and  when  manipulation  was  diffi- 
cult and  its  conclusions  uncertain,  I  have  had  no  reason  to 
llnd  fault  with  the  results  of  my  practice. 

Out  i)f  56  complete  operations,  private  and  public,  per- 
formed, with  all  the  advantages  of  improved  wound  treat- 
ment, I  have  lost  4,  or  1  in  every  14  cases,  or  7  per  cent; 
whereas,  on  referring  to  former  times,  when  the  condition  of 
the  axillary  glands  was  only  surgically  considered  when  tlieir 
enlargement  was  manifest,  and  wound  treatment  was  as  a 
whole  less  successful,  I  lost  8  out  of  120  cases,  or  1  in  15  cases, 
or  6.6  per  cent. 

It  is  true  that  the  causes  of  death  in  both  classes  of  cases 
can  in  a  measure  be  explained  away,  and  evidence  brought 
forward  to  suggest  that  the  operation  in  at  least  half  the 
cases  had  little  or  nothing  to  do  with  the  result.  I  have  no 
intention,  however,  to  do  this,  as  the  ultimate  issue  of  the 
(|Uestion  must  turn  upon  the  main  facts.  Could  a  carcinoma- 
tous tumor  always  be  removed  in  its  early  infiltrating  stage, 
that  is,  when  the  disease  is  local,  cures  may  be  hoped  for. 
When  it  is  taken  away  after  it  has  advanced  and  spread  by 
lymphatic  infection,  the  chances  of  a  complete  cure  are  re- 
mote. Other  things  being  equal,  free  excision  is  more  likely 
to  cure.  But  are  they  equal  if  the  mortality  of  the  complete 
nieasun-  is  in  excess  ? 
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When  this  operation  of  removal  is  called  for,  it  should, 
therefore,  as  a  rule,  be  complete;  that  is,  not  only  the  tumor 
should  be  removed,  but  the  whole  mammary  gland  in  which 
it  is  placed,  with  all  affected  or  possibly  affected  skin  and  fat 
about  it;  but  the  practice  of  exploring  an  axilla  as  a  measure 
of  routine  should  not  be  followed,  since  it  is  without  doubt  a 
graver  measure  to  the  patient,  and  the  advantage  which  it  in 
theory  possesses  is  not  yet  proved. 

The  removal  of  a  breast  for  cancer  is  often  expedient  and 
necessary  for  purposes  of  relief  rather  than  of  cure;  and  a 
breast  may  often  be  removed  with  this  object  when  the  ex- 
ploration of  the  axilla  is  neither  called  for  nor  justifiable.  The 
surgeon's  Judgment  in  this  matter  is  wanted  in  each  case  as 
it  may  come  before  him,  and  he  is  not  to  be  governed  by  a 
dogmatic  rule  which  experience  soon  proves  is  not  a  safe  one. 

A  series  of  cases  could  readily  be  given  by  one  surgeon  to 
show  the  advantages  of  the  complete  measure;  while  another, 
or  possibly  the  same  surgeon,  could  give  another  series  equally 
striking,  to  demonstrate  the  value  of  the  so-called  incomplete. 
A  measure  which  is  right  and  justifiable  in  one  case  may  be 
wrong  and  unjustifiable  in  another.  An  operation  which 
offers  a  prospect  of  cure,  and  removes  what  is  a  source  of 
mental  and  bodily  worry,  should  always  be  performed  in  pref- 
erence to  any  partial  measure,  unless  the  general  condition  of 
the  patient  is  such  as  to  lead  the  surgeon  to  believe  that  any 
extra  risk  is  incapable  of  being  borne  with  safety.  The  ad- 
vantages of  the  graver  operation  are  not,  however,  so  certain 
as  to  justify  increased  hazard  to  life. 

On  Excision  of  the  Breast-^There  is,  in  average  cases, 
no  great  danger  attending  excision  of  the  breast  beyond  that 
which  accompanies  any,  even  the  smallest,  operation.  In 
feeble  and  aged  subjects  there  is,  however,  much  risk,  and  a 
certain  proportion  of  cases  may  be  expected  to  sink  after  the 
operation  from  pyaemia,  erj^sipelas,  or  visceral  disease,  since 
these  contingencies  attend  any  operation  or  wound.  From 
my  notes  of  hospital  operations  on  the  breast  for  cancer,  or 
rather  of  200  consecutive  cases,  only  10  died  from  pyaemia, 
pneumonia,  or  erysipelas,  the  mortality  being  but  five  per 
cent,  and  these  causes  are  yearly  diminishing.  Out  of  176 
cases  in  my  own  practice  the  mortality  was  12,  or  7  per  cent. 
Gross  gives  a  mortality  of  16  per  cent. 
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In  openiting  for  cancer  it  is  unquestionably  the  wisest 
course  to  excise  the  whole  grlaud.  It  is  well  not  to  be  over- 
anxious about  preserving  too  much  inle^iment,  and  if  any 
doubt  exists  as  to  its  perfect  healthiness  the  suspected  portion 
had  better  be  excised.  When  enlarged  lymphatic  glands 
clearly  exist  they  should  be  taken  away,  and  In  most  other 
cases  where  their  existence  is  suspected  the  axilla  should  be 
exploi-ed.  It  is  always  important,  when  dissecting  out  the 
tumor,  to  keep  clear  of  all  diseased  tissues,  and,  in  fat  subjects, 
to  take  away  much  of  the  fat,  since  there  is  good  reason  to 
l>elieve  that  an  early  return  of  the  affection  is  too  often  to  be 
explained  by  want  of  attention  to  these  points.  When  the 
pectoral  muscle  is  infiltrated  it  must  be  freely  excised.  The 
pectoral  fascia  should  be  closely  inspected,  since  in  it  small 
cancerous  nodules  are  often  found,  which,  if  left,  would  have 
been  the  centre  of  new  gi-owths. 

27ie  Operation. — In  the  removal  of  a  breast  the  patient 
should  be  phiced  on  her  back  with  the  shoulder  of  the  affected 
side  raised  by  a  pillow,  and  the  arm  drawn  out  at  a  right 
angle  to  the  body. 

The  incision  should  be  ellipticalrand  madp  in  a  line  parallel 
with  the  fibres  of  the  pectoral  muscle.  When  the  skin  is  dis- 
eased and  has  to  be  removed,  the  incision  may  have  to  be 
circular,  and  bleeding  is  to  be  controlled  by  the  pressure  of 
the  fingers  of  an  assistant,  or  by  torsion.  The  outer  or  pec- 
toral incision  should  first  be  made,  and  carried  well  down  to 
the  free  border  of  the  pectoral  muscle,  the  definite  form  of 
which  is  the  best  and  sm-est  guide  to  the  base  of  the  gland. 
The  inner  or  sternal  incision  may  then  follow.  The  whole 
tumor  should  then  be  excised  and  dissected  away,  a  few 
tuuches  of  the  scalpel  clearing  it  off  the  pectoral  muscle.  The 
axillary  angle  of  the  tumor  should  be  divided  last,  as  it  usu- 
ally contains  the  lymphatic  cords  and  chief  vessels  that  sup- 
ply the  gland.  The  incision  can  be  extended  upward  into  the 
axilla  along  these  cords  to  explore  or  remove  the  glands. 
Wlien  this  is  done  an  incision  at  right  angles  to  the  wound 
backwanl  is  good  for  drainage  purposes  (Fig.  6).  All  bleed- 
ing vessels  should  be  twistfd,  the  surface  of  the  woimd  cleaned 
with  iodine  water  (lij.  ad  Oi.).  carbolic  acid  lotion  (  3  iv.  ad 
Oi.).  bichloride  of  mercury  (gr.  x.  ad  Oi.),  or  chloride  of  zinc 
(gr.  XX.  ad   I  i.).  its  edges  well  adjusted,  a  drainage  tube  in- 
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troduced  at  the  most  dependent  part,  and  steady  pressure 
applied  by  means  of  pads  of  antiseptic  lint,  gauze,  or  cotton 
wool,  the  wound  being  treated  on  ordinary  principles. 

The  axillary  glands  should  be  removed  more  by  enuclea- 
tion with  the  fingers  and  a  blunt  dissector  than  by  the  knife; 
by  care  and  a  little  patience  this  may  usually  be  accomplished 
with  safety.  The  surgeon  must,  be  careful  not  to  draw  too 
much  upon  the  axillary  mass  where  such  exists,  for  by  so 
doing  he  will  probably  drag  the  large  vessels,  and  more  par- 
ticularly the  veins,  out  of  their  position,  and  expose  them  to 


injury.  All  parts  that  are  cut  through  should  be  ligatured 
flrst,and  then  divided  on  the  distal  side  of  the  ligature.  Banks 
advises  that  the  axillary  vein  should  be  first  eximsed,  after 
which  no  danger  of  wounding  it  will  be  experienced.  Should 
the  vein  be  wounded  it  should  be  tied. 

Beyond  satisfying  myself  that  the  drainage  of  the  wound 
is  satisfactory,  I  rarely  remove  the  first  dressing  for  three 
days,  when,  in  favorable  cases,  what  part  of  the  wound  was 
wanted  to  heal  by  quick  union,  has  repaired,  and  the  open 
surface  is  granulating.  This  I  wash  with  iodine  water,  and 
dress  with  lint  or  iodoform  gauze,  soaked  in  a  mixture  of  one 
part  terebene  and  thi-ee  parts  olive  oil,  covering  in  the  whole 
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with  a  sheet  of  Gaingee  tissue.     By  these  simple  m(>asures 
repair  is  carried  out. 

The  essential  point  the  surgeon  has  to  observe  in  the  op- 
eration is  thoroughDess;  with  this,  success  may  be  hoped  for 
und  reasonably  expected;  \vitliout  it  failure  and  disappoint- 
ment must  be  the  result. 

Inadequate  and  too  late  operations  have  doubtless  been 
thii  cause  of  many  of  our  failures,  and  these  again  explain 
why  it  is  that  some  practitioners  refrain  from  advising  opera- 
tive interference,  and  consequentlj-  prevent  their  patients  from 
scHJking  farly  surgical  help. 

"When  the  pi-ofesslon,  as  a  body,  is  led  to  look  upon  cancer 
or  the  breast  in  its  origin  as  a  local  disease,  and  consequently 
one  to  be  ti-eated  early;  when  surgeons  are  bold  enough  to 
advise,  in  early  doubtful  cases,  an  exploratory  incision  into 
the  growth  with  a  view  to  its  excision  should  the  disease  be 
found  to  be  carcinomatous,  better  i-eaults  will  be  obtained. 
Excision  is  likely  to  be  most  successful  when  applied  in  the 
stages  which  precedes  that  of  lymphatic  infection,  and  when 
th«?  cancer  may  be  regarded  as  a  local  affection.  Those  who 
corric  after  us  will  doubtless  have  to  recoi'd  better  and  more 
*^*icoiiraging  results  than  I  can  adduce  in  these  pages. 

Or  the  Treatment  by  Caustics. — This  form  of  ti-eatment 
has  its  place  in  surgery*,  but  it  is  not  to  be  considered  in  com- 
petition with  excision,  since  by  excision  alone  can  the  whole 
dteeajie  be  taken  away  with  the  greatest  certainty,  and  in  tlie 
shortest  possible  time. 

Caustics  are,  however,  useful  in  open  cancerous  ulcers,  that 
«*nnot  be  excised,  with  the  view  of  checking  growth,  prevent- 
•ng  fwtor,  lessening  discharge,  and  diminishing  hemorrhage. 

A  paste  consisting  of  one  ounce  of  a  liquid  extract  of  the 
waguinaria  canadensis,  made  by  boiling  down  a  decoction  of 
the  root,  in  which  the  same  quantity  of  the  chloride  of  zinc  is 
dissolved,  and  then  mixed  with  two  ounces  of  the  extract  of 
stramonium,  is  ven.-  good;  and  so  is  the  paste  used  at  theMid- 
diest'x  Hospital,  made  by  mixing  chloride  of  zinc  and  boiled 
starch  with  laudanum,  till  it  reaches  the  consistence  of  honey. 
At  thy  Middlesex  Hospital,  where  this  method  of  treatment  is 
practised  moi-e  frequently  than  elsewhere,  Mr.  H.  Moms  tells 
Bie  it  is  carried  out  as  follows:  The  whole  cutaneous  surface 
of  the  breast  to  be  removed  is  first  destroyed  hy  the  action  of 
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fuming  nitric  acid  applied  by  a  glass  brush;  and  in  doing  tl 
care  is  called  tor  to  g-uard  a^inst  tiie  effects  of  any  runni 
or  the  acid  over  the  surrounding  parts  by  the  application 
some  grease,  and  having  at  hand  an  alkaline  lotion  toneut! 
ize  the  acid. 

When  the  skin  has  been  destroyed,  as  indicated  by  its 
parchment-like  feel  and  bloodless  aspect,  multiple  incisions 
well  into  its  substance  should  be  made  radiating  from  the 
nipple;  the  surgeon  taking  care  not  to  cut  so  deeply  as 
draw  bood. 

Into  the  furi'ows  thus  made  in  the  dead  skin  strips  of  fln< 
prepared  lint  should  then  be  pressed,  the  caustic  paste  having" 
been  previously  spread  upon  and  well  pressed  into  its  meshes, 
and  all  redundant  paste  scraped  oEI;  the  object  of  this  being 
to  prevent  the  paste  running  over  healthy  tissue  and  causing] 
distress.  The  breast  should  then  be  covered  with  cotton  wi 
and  a  bandage. 

In  a  day  or  two,  when  the  caustic  has  done  its  work,  1 
strips  of  caustic  lint  should  be  removed,  the  furrows  in  I 
breast  deepened  by  fresh  incisions,  and  strips  of  lint,  prepai 
as  before,  applied.    The  same  care  being  observed  by  the  su] 
geon  in  his  incisions  not  to  draw  blood. 

By  a  repetition  of  this  process  everj-  two  or  three  days 
breast  may  be  removed  in  about  three  or  four  weeks,  and, 
is  said,  with  but  little  pain. 

Upon  this  point  I  am  unable  to  speak  from  experience,  as 
have  never  removed  a  whole  breast  by  this  means.  In  son 
cases,  painting  an  ulcerated  surface  over  with  liquefied  carboU 
acid  is  of  great  value,  the  acid  acting  as  a  caustic,  disinfecto) 
and  anoesthetic  at  the  same  time. 

Of  late  years  Esmarch's  powder  has  been  much  advocate^ 
and  I  think  with  justice.     It  is  said  to  be  painless.     It  is  mi 
by  mixing  one  drachm  of  arsenious  acid  with  the  same  quatM 
tity  of  sulphate  of  morphia,  eight  drachms  of  calomel,  and  six 
ounces  of  powdered  gum  ai-abic.     The  surface  of  the  sore  is  i-> 
be  thickly  sprinkled  daily  with  this  powder  till  a  crust  formsg 
and  repeated  if  necessary, 

As  an  ordinary  application  to  a  cancerous  sore  where  thi 
severe  caustics  are  not  employed,  I  find  an  ointment  made 
two  drachms  of  resorcin  with  six  of  vnseline  is  very  good.     I 
have  thought  that  it  dissolved  the  epithelial  structures,  and 
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consequently  tended  toward  a  cure.  I  have,  in  a  few  cases, 
used  resorcin  as  a  powder,  dusted  over  a  cancerous  surface, 
and  with  advantage.  I  have  thought  it  tended  to  bring  about 
its  disintegration.  > 

Injections  of  acetic  acid  into  cancerous  growths  cannot  be 
said  to  be  quite  useless,  since,  in  one  case  already  quoted  (page 
210)  the  injections  brought  the  mass  away;  but  their  effects 
are  so  uncertain  and  unsatisfactory,  that  they  are  not  to  be 
relied  upon,  and  by  their  use  valuable  time  is  lost. 

When  no  local  treatment  of  any  special  character  is  em- 
ployed, and  the  disease  must  be  left  to  take  its  course,  pain 
must  be  assuaged  by  the  internal  or  hypodermic  use  of  mor- 
phia in  one  of  its  forms,  the  bimeconate  being  the  best;  or  the 
local  application  of  a  drachm  of  the  extract  of  belladonna, 
rubbed  down  with  one  ounce  of  glycerin,  or  of  the  extract 
of  stramonium;  or  of  an  ointment  containing  a  tenth  part  of 
cocaine.  As  a  painless  deodorizer.  Gross  speaks  highly  of  a 
mixture  of  five  grains  of  chloral  hydrate  to  one  ounce  of 
vaseline. 

Should  great  activity  be  displayed  in  the  local  disease,  as 
indicated  by  extreme  capillary  injection  and  warmth,  the 
local  use  of  cold  gives  comfort  and  checks  growth.  This  may 
be  effected  by  means  of  one  of  Leiter's  metallic  coils  or  ice 
bags,  and  when  these  are  inapplicable,  by  the  employment  of 
the  usual  lead  lotion  mixed  with  opium. 

In  foul  cancerous  ulcers  a  powder  of  fine  iodoform  or  iodol 
mixed  with  boracic  acid,  in  the  proportion  of  one  to  four,  is  to 
be  recommended;  and  in  very  painful  sores  cocaine  used  as 
an  ointment  or  in  solution,  of  about  half  a  drachm  or  drachm 
to  an  ounce,  gives  comfort.  Hamamelis  has  been  strongly 
advocated  as  an  application  to  open  cancer.  I  have,  however, 
failed  to  find  its  advantages. 

Should  local  bleeding  occur,  a  pledget  of  lint,  soaked  in  a 
concentrated  solution  of  alum,  or  of  dried  cotton  wool  which 
has  been  steeped  in  a  solution  of  the  perchloride  of  iron,  will 
probably  suffice  to  check  it.  The  glycerin  of  tannic  acid, 
applied  on  lint,  is  also  under  these  circumstances  useful. 
10—15 


CLLAPTER  XT. 

A  SERIES  OP  CASES  ILLUSTRATIKG  THE  CONICAL  SYMP- 
TOMS AND  TREATMENT  OP  CARCINOMA  OF  THE 
BREAST.     EACH  CASE  ILLUSTRATES  A  POINT. 

Cask  I. — Carcinoma  of  the  breast,  unrecognized  in  its 
early  infllti-a.ting  stage;  subsequent  excision  and  rocoverj'. 

Mary  A.  C,  a  healthy-looking  single  ser\-ant.  aged  37, 
came  under  ray  cai'e  on  March  31st,  18T7,  with  some  swelling 
of  her  left  breast.  Her  mother,  maternal  grandmother,  aud 
aunt  all  died  of  cancer  of  the  womh;  father  alive  and  well, 
For  three  months  she  had  had  shooting  pains  in  her  left  breast, 
and  for  one  month  had  noticed  that  it  had  become  hard  and 
tender.  She  thought  also  the  nipple  was  retracting.  When 
I  saw  her,  one  lobe  of  the  gland  was  certainly  shglitly  fullei 
and  harder  than  the  other;  it  was  likewise  vn-y  ti-ndcr  to  the 
touch.  The  nipple  was  not  to  any  degree  more  retracted  than 
that  of  the  opposite  breast.  The  skin  over  the  breast  wae 
natural,  and  the  axillary  glands  free.  I  was  disposed  to  look 
upon  the  case  as  one  of  irritable  mamma,  and  treated  it  ac- 
cordingly. In  a  year  she  reappeared  with  a  typical  carcino- 
matous tumor,  as  indicated  by  a  hard  nodulated  swelling  in 
the  position  of  the  former  tender  and  slightly  hardened  lobe; 
adherent  puckered  skin  over  the  tumor,  well-marked  retracted 
nipple,  and  enlarged  axillary  glands. 

I  then  removed  the  breast,  tumor,  and  axillary'  glands,  and 
a  good  convalescence  followed.  Four  years  later  this  patient 
was  well. 

Remarks. — In  this  case  an  exploratory  incision  into  tht 
growth  when  Brst  seen  would  have  saved  delay  and  a  surgical 
error,  although  the  subsequent  progress  of  the  case  has  been 
one  of  hope.  It  tends  likewise  to  support  the  practice  ol 
making  an  exploratory  incision  into  any  doubtful  tumor  of  the 
breast  when  first  coming  under  observation, 

Case  II, — Carcinomatous  tumor  attached  to  margin  ol 
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briesfcst,  simulating*  adenoma;  excision  of  tumor;  patient  well 
fc/rx-'^^e  years  subsequently. 

Catherine  C,  a  married  woman,  33  years  of  age,  the  mother 
of  five  children,  came  under  my  care  in  June,  1874,  with  a 
^liix^i.or  in  her  left  breast,  which  had  appeared  six  months  pre- 
^oi-xsly,  when  she  had  given  up  suckling  her  last  child.  The 
^^-*^^ir^  or  had  grown  slowly  since,  and  when  seen  was  the  size  of 
^  i^^n's  egg.  It  was  situated  at  the  sternal  margin  of  the  left 
^^■^"^^^^t,  and  was  hard,  nodulated,  and  very  movable.  The 
slcix^  over  the  tumor  was  free  and  natural;  the  nipple  was 
'^^^^^^nal;  axillary  glands  natural.  The  growth  was  regarded 
11  adeno-fibroma  and  removed,  the  breast  itself  being  left. 
recovery  followed  the  operation,  and  the  patient  was 
^"^H  three  years  subsequently.  A  section  of  the  tumor,  and  a 
ful  examination  of  its  structure,  proved  that  it  was  an 

le  of  scirrhous  carcinoma, 
regretted  at  the  time  that  the  whole  breast  had  not  been 
Ml  away.  The  last  report  of  her  case  was,  however,  that 
^as  well  three  years  later,  and  under  such  circumstances 
^^^  Reeling*  of  regret  has  disappeared.  The  tumor  must  have 
^^^*^,  when  removed,  a  local  disease. 

dASB  IIL — Carcinoma  of  breast;  dimpling  of  skin;  excision 
S'^'owth;  recovery. 


[ary  A.  T.,  a  healthy-looking,  childless,  married  woman, 

^      -^  30,  came  under  my  care  on  April  11th,  1881,  with  some 

^^^^^Icening  of  the  clavicular  lobe  of  her  left  breast,  which  had 

. j^^^^  coming  on  for  four  month,  after  a  blow.    The  tumor  was 

^^flned  and  firm,  but  not  so  hard  as  scirrhus  generally  is; 

^**^*^,  from  its  hardness  alone  no  diagnosis  could  be  made. 


"^x*-t;icularly  as  the  nipple  was  natural  and  there  were  no  en- 
^^^5^^  axillary  glands.    The  skin  over  the  tumor  was,  how- 
*^^  slightly  dimpled;  with  this  symptom  the  diagnosis  was 


rp-j^^    — €,  and  the  breast  and  tumor  first  incised  and  then  excised. 

,2^^^     disease  was  clearly  on  section  carcinomatous.    A  good 

^^^>A'ery  followed. 

^  In  this  case  the  value  of  the  dimpling  of  the  skin  over  a 

,  -   ^-^btful  tumor  was  well  displayed,  since  it  enabled  a  definite 

^Tiosis  to  be  made  as  to  the  nature  of  the  growth,  and 

^X'e  treatment  to  be  based  upon  it.    Had  this  dimpling  not 

5^t:.ed,  an  exploratory  incision  into  the  tumor,  for  diagnostic 

^     ^^*I>oses,  would  have  been  called  for,  prior  to  its  excision. 
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Case  FV.— Carcinoma  of  breast;  painless  progress;  tumor 
and  dimpling  of  skin;  nipple  natural;  operation  and  recovery. 

Susan  v.,  a  childless  married  woman^  aged  58,  came  under 
my  care  in  April,  1873,  with  a  hard,  nodulated  tumor  of  the 
upper  segment  of  the  right  breast,  about  %i  inches  in  diameter, 
which  had  been  slowly  growing  for  two  and  a  half  years»  and 
absolutely  without  pain.  The  nipple  of  the  gland  was  natural ; 
the  axillary  glands  were  not  enlarged,  but  the  skin  over  the 
tumor  was  dimpled.  The  breast  and  tumor  were  excised^  and 
a  good  recovery  ensued. 

Case  A^.-^Carcinoma  of  breast  and  axillaiy  glands;  skin 
over  tumor  and  nipple  natural;  excision  of  disease;  recovery; 
five  years  later  the  patient  was  well. 

Eliza  H.,  aged  42,  the  mother  of  four  children,  all  of  whom 
she  suckled  without  trouble,  came  under  my  care  on  March 
14th,  1872,  with  a  tumor  the  size  and  shape  of  a  small  orange, 
in  the  axillary  border  of  her  left  breast,  and  a  mass  of  en- 
larged axillary  glands  beneath  the  anterior  border  of  the 
pectoral  muscle.  The  tumor  and  breast  moved  freely  over 
the  parts  beneath ;  the  skin  over  the  tumor  was  normal  and 
quite  free;  the  nipple  was  natural  On  March  22d  the  breast 
was  removed  and  the  axilla  was  cleared  out.  Recovery  fol- 
lowed, the  woman  being  well  five  years  subsequently. 

Case  VI. — Carcinoma  of  the  breast;  attention  drawn  to 
part  by  retracting  nipple,  not  from  pain;  operation. 

Eliza  J.,  a  thin,  healthy-looking  woman,  aged  60,  the  mother 
of  six  children,  came  under  my  care  on  January  6bh,  1883,  for 
a  tumor  in  her  left  breast.  She  had  had  no  pain,  or  even  dis- 
comfort, in  her  breast,  and  her  attention  was  first  drawn  to 
it  by  a  nurse  who,  when  dressing  her,  observed  that  the  nipple 
was  retracting.  This  led  her  to  see  her  medical  man,  who 
sent  her  to  me,  when  I  found  a  small  typical  carcinoma 
flbrosum,  as  indicated  by  a  stony  nodular  infiltration  of  the 
whole  breast,  with  retracted  nipple,  and  puckered  integument 
over  the  tumor.  The  lymphatic  glands  were  not  involved. 
As  the  patient  was  thin,  and  apparently  a  good  subject  for 
an  operation,  and  the  disease  seemed  to  be  quite  local,  I  ex- 
cised the  gland,  and  a  good  recoverj^  followed.  The  axilla 
was  not  explored.  The  patient  was  seen  eighteen  months  later, 
and  she  was  well. 

Case  VII. — Carcinoma  attacking  breast  at  the  seat  of  an 
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old  abscess;  nipple  retracted;  skin  and  lymphatic  glands  un- 
involved;  operation;  recovery. 

Emma  C,  aged  59,  the  mother  of  two  children  (the  young- 
est twenty -eight  years  of  age)  came  under  my  care  on  May 
17th,  1880,  with  a  tumor  in  her  left  breast.  When  suckling 
her  last  child,  twenty-eight  years  previously,  she  had  an 
abscess  in  her  left  breast.  Eight  months  ago  she  found  a 
lump  situated  in  the  breast  beneath  the  scar  of  the  old  abscess, 
and  this  lump  has  steadily  increased,  although  without  pain. 
At  presetit  there  is  a  hard,  nodulated  swelling,  the  size  of  an 
orange,  upon  the  upper  and  sternal  segment  of  the  left  breast. 
The  tumor  is  clearly  in  the  gland,  which  moves  with  it  over 
the  deep  parts.  The  skin  over  the  tumor  is  healthy  and 
movable,  except  where  the  old  scar  of  the  abscess  exists.  The 
nipple  is  much  retracted;  the  lymphatic  glands  are  apparently 
uninvolved.  May  21st,  the  breast  and  tumor  were  removed, 
and  a  good  recovery  followed.  The  tumor  was  a  good  speci- 
men of  carcinoma.  I  have  been  unable  to  trace  the  later  his- 
tory of  this  case. 

Case  VIII. — A  carcinomatous  tumor  attached  to  the  upper 
border  of  right  breast  following  a  blow;  excision  of  tumor; 
patient  well  four  years  later. 

Eleanor  C,  a  childless  widow,  aged  40,  came  under  my 
care  in  March,  1874,  with  a  tumor  four  inches  square,  attached 
apparently  to  the  upper  margin  of  the  right  breast,  although 
not  in  the  breast,  which  seemed  quite  normal  in  all  ways. 
The  tumor  had  been  growing  for  thirteen  months,  and  had 
followed  a  blow  received  one  month  previously.  It  had  grown 
slowly,  and  when  seen  was  somewhat  fixed,  although  movable 
upon  the  parts  beneath;  the  skin  over  it  was  infiltrated,  red, 
smooth,  and  part  of  the  tumor.  The  axillary  glands  were  free. 
On  March  17th,  I  excised  the  tumor  and  skin  over  it,  leaving 
the  breast,  which  did  not  seem  to  be  involved.  A  good  recov- 
ery followed,  and  four  years  later  this  patient  was  still  well. 

Case  IX. — Carcinoma  of  left  breast;  sloughing;  operation 
and  removal  of  axillary  glands ;  relief. 

Mary  B.  J.,  aged  55,  the  mother  of  two  children,  came  under 
ray  care  on  October  3d,  1883,  with  a  large  fungating,  bleed- 
ing, carcinomatous  growth,  involving  the  nipple  and  the  whole 
of  the  left  breast;  also  the  axillary  glands.  It  was  movable 
upon  the  deeper  structures.    The  disease  had  existed  for  six 
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years,  had  grown  slowly  for  five,  more  rapidly  for  one.  Nine 
months  before  admission  into  Guy's  Hospital  it  began  to 
break  down,  and  for  three  months  it  had  bled.  On  October 
9th,  I  removed  the  whole  mass,  with  the  axillary  glands,  and 
a  good  convalescence  followed.  Some  months  later  she  was 
well,  and  had  greatly  improved  in  her  general  condition. 

Case  X. — Carcinoma  of  both  breasts;  excision  of  both  at 
an  interval  of  two  and  a  half  years;  convalescence. 

Harriet  W.,  aged  60,  a  governess,  came  under  my  care  in 
March,  1884,  with  a  well-marked  carcinoma  of  her  left  breast^ 
of  eight  months'  standing.  It  was  the  size  of  a  walnut,  and 
was  placed  on  the  axillary  lobe  of  the  gland.  It  was  movable 
over  the  deep  parts,  and  the  skin  over  it  was  neither  fixed  nor 
dimpled.  The  nipple  was  retracted;  axillary  glands  bree. 
Two  and  a  half  years  previously  she  had  lost  her  right  breast 
for  an  open  cancer  of  many  months'  standing.  On  March 
28th,  I  removed  the  tumor  and  breast,  and  a  good  recovery 
followed.    The  breast  had  almost  disappeared  by  atrophy. 

Case  XI. — Carcinoma  of  the  breast,  axillary  glands,  and 
skin,  with  discharge  from  nipple;  operation;  recovery. 

Mary  M.,  a  married  woman,  aged  48,  the  mother  of  three 
children,  all  of  whom  she  had  suckled,  came  under  my  care  in 
September,  1874.  Her  grandmother  had  died  of  tumor  of  her 
breast  at  the  age  of  79.  Her  mother  was  alive  and  well.  The 
patient  had  discovered  a  lump  in  her  right  breast  about  one 
year  before  admission,  and  at  the  same  time  a  swelling  in  her 
right  arm-pit.  There,  was  no  pain  in  either  swelling  for  some 
months,  but  for  about  six  months  pain  appeared  as  the  swell- 
ings increased  in  size.  When  seen  there  was  a  dense,  hard, 
nodular  swelling  in  the  upper  half  of  her  right  breast.  The 
skin  over  the  swelling  was  pitted  like  the  rind  of  an  orange, 
and  adherent  to  the  tumor  beneath.  The  nipple  was  drawn 
inward,  and  on  pressure  over  the  tumor  a  clear  brown  fluid 
exuded  from  the  nipple,  which,  when  tested-,  was  highly  albu* 
minous.  In  the  skin  above  the  tumor  was  a  single,  red,  hard 
tubercle,  which  the  patient  said  had  followed  a  poultice;  the 
axillary  glands  were  enlarged,  but  movable. 

On  October  6th,  the  tumor,  with  the  breast,  skin  over  it, 
and  axillary'  glands,  were  removed,  a  good  recovery  following. 
Sixteen  months  later  the  woman  was  well.  The  tmnor  was  a 
good  example  of  scirrhous  cancer. 
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Case  XIL — Rapidly  grrowirig  tuberous  oarcinoiiia  of  the 
breast  with   all   the  woll-iniirked  symptoms;  operation:    re- 


I 


Emilia  P.,  a  healthy-looking  woman,  a^d  39,  the  mother 
of  four  cliildren,  all  of  whom  she  suckled  without  trouble,  canio 
under  my  care  on  March  12th,  18Ti>,  with  a  hard,  nodulatod 
tumor,  measuring  five  inches  hy  three,  in  the  outer  side  of  her 
right  breast,  to  which  the  skin  over  it  was  attached  by  infil- 
tration. The  nipple  was  likewise  retracted,  and  the  axillary 
lymphatic  glands  enlarged.  The  tumor  was  first  discovered 
only  three  months  before,  when  it  was  the  size  of  a  walnut, 
the  breast  and  nipple  at  that  time  appearing  to  be  otherwise 
natural. 

On  March  18th,  the  breast  tumor  and  axillary  glands  were 
cleared  away,  the  patient  making  a  good  recoveiy.  The 
specimen  removed  was  an  excellent  example  of  rapidly  grow- 
ing soft  cancer.  It  was  soft,  highly  vascular,  and  lobulated, 
although  clearly  infiltrating  the  breast  structure.  Nu  subse- 
lUent  history  of  this  case  can  be  obtained. 

Case  XIIL — Carcinoma  of  the  breast;  alow,  and  later  on, 
f^pid  growth;  radical  treatment  with  good  result. 

Mary  M.,  aged  57,  the  mother  of  eight  children,  the  youngest 
wing  20  years  of  age,  came  under  my  care  in  April,  18TC,  with 
*■  hard,  nodular  tumor,  measuring  four  by  fl%-e  inches  in 
diameter  on  the  outer  and  lower  segments  ot  her  right  breast. 
"^p  skin  over  the  tumor  was  "  puckered,"  the  nipple  retracted, 
'■Wd  the  axillary  lymphatic  glands  enlarged.  The  tumor  had 
^**'vn  growing  for  nearly  thiee  years,  although  for  two  and  a 
'*alt  years  its  increase  had  been  slow;  since  then  it  has  grown 
'^pidly.  At  first  it  was  the  seat  of  occasional  pain;  for  the 
^*t  six  months  the  pain  has  been  acute.  The  nipple  was  un- 
"T^ctcd  up  to  three  months  ago,  when  it  began  to  retract;  at 
'•leBaine  time  the  skin  over  the  tumor  became  dimpled,  and 
^■t«r  on  puckered  to  the  parts  beneath.  The  axillary  glands 
^^<iame  likewise  affected. 

On   May  2d,  the   tumor,   with   the   breast    and   axillarj' 

^jl^^-nds,  were  cleared  away,  and  a  good  result  followed.     The 

.^**'tiient  was  well  a  year  later.     The  historj'  of  this  case  illus- 

""^tes  two  different  conditions.    The  first  one  of  slow  and  in- 

'^^the  growth :  the  second  of  rapid  and  active  increase  of  the 

^^^naj  tumor,  and  local  and  lymphatic  infection  of  other 
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Cask  XIV, — Carciuoma  of  the  breast  accompanied  with  I 
severe  pain;  enlargement  and  resolution  of  Ij'mpliatic  glands;  I 
operation;  recovery:  well  three  years  later. 

Ann  N.,  aged  51,  the  mother  of  nine  children,  came  under  J 
my  care  on  February  10th,  1882,  with  a  tumor  the  size  of  aa" 
orange,  In  the  upper  half  of  her  left  breast.     It  had  been 
growing  for  three  years,  and  foi"  the  first  two  and  a  half  years 
gave  but  little  trouble ;  for  six  months  it  had  increased  rapidly, 
and  was  the  seat  of  severe  pain.     Three  months  previously 
the  axillary  glands  enlarged,  but  they  subsided  under  treat- 
ment.    On  admission  the  tumor  is  very  hard ;  it  has  a  smooth 
outline,  and  the  skin  over  it  is  "  puckered."     The  nipple  Is  re- 
tracted.   No  enlarged  lymphatic  glands  are  to  be  felt.     On  I 
February  14th,  the  breast  and  tumor  were  removed,  the  axilla  J 
was  explored  without  result,  and  the  case  did  well. 

The  tumor  on  section  presented  in  its  centre  all  the  features  I 
of  true  scirrhus;  around  its  periphery  it  formed  a  good  ex-  I 
ample  of  the  more  rapidly  growing  and  softer  medullary  I 
cancer;  the  tumor  exhibited  at  the  same  time  the  microscopi- 
cal appearances  of  the  slow  and  rapidly  growing  varieties  of  I 
cai-cinomatouB  disease.     In  1886  this  patient  was  well. 

Case  XV. — Tuberous  carcinoma  of  breast  with  infiltrated  I 
skin;  natural  nipple;  enlarged  axillary  glands,  following  a] 
blow,  associated  with  albuminuria;  no  operation. 

Maria  R.,  a  healthy-looking  old  woman,  aged  T2,  came  I 
under  my  care  in  April,  1884,  with  a  tumor  in  her  right  breast.  J 
She  was  a  married  woman,  and  had  had  eight  children,  all  oft 
whom  she  had  suckled  without  trouble.  She  had  always  en- 
joyed good  health.  Five  years  ago  she  struck  her  breastj 
severely  against  the  corner  of  a  washing  tub;  swelling  and  | 
pain  followed,  and  when  the  immediate  effects  of  the  injury  I 
bad  subsided,  a  lump  remained.  Six  months  ago  this  lumpl 
suddenly  began  to  enlarge  and  became  the  seat  of  pain;  fori 
this  she  sought  advice.     Her  family  history  was  good. 

When  seen  a  tumor  the  size  of  a  tearcup  occupied  the  upper  J 
and  outer  segments  of  the  right  breast.  The  skin  over  it  waa*| 
part  of  the  tumor,  and  was  red  from  congestion,  fixed  to  the  I 
growth,  and  hard.  It  was  in  parts  slightly  cedematous.  Tho  | 
nipple  was  natural.  The  axillary  glands  slightly  enlar^fed. 
The  breast  and  tumor  moved  freely  over  the  pectoral  muscle.  1 
Pulse  good.  Urine,  specific  gravity  1012,  contained  albumin.  J 
Under  these  circumstances  no  operation  was  advised. 
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Case  XVL — Carcinoma  of  the  breast  with  tuberculated 
skill  and  carcinoma  of  spine;  no  operation  justifiable. 

£liza  R.^  aged  44,  a  single  woman,  came  under  my  care  on 

ICsty  1st,  1877,  with  a  tumor  about  two  inches  by  one  and  a 

half  in  the  right  breast,  which  had  been  growing  for  about 

five   months.    When  first  discovered  it  was  the  seat  of  an 

occasional  shooting  pain.    The  tumor  was  hard  and  nodulated, 

and  clearly  formed  part  of  the  breast.    It  moved  freely  with 

the    breast  over  the  deeper  parts.    The   skin  over  it  was 

"  puckered,"  and  in  it  were  many  pea-like  tubercular  cancerous 

infiltrations.     The  nipple  was  retracting,  and  the  axillary 

glands  were  unaffected.    About  six  weeks  before  admission 

she  became  lame  in  the  right  leg,  and  pain  passed  from  the 

loins  down  the  leg.    This  so  increased  in  severity  that  she  was 

unable  to  walk,  and  sometimes  in  her  sleep  her  right  leg 

started. 

On  admission  she  was  unable  to  sit  up  without  experiencing 
ST'^at  pain  in  her  back  from  the  mid-dorsal  region  to  the 
s^<irum,  and  there  was  tenderness  on  pressure  over  this  region, 
*i^d  over  the  right  sciatic  nerve.  She  could  flex  the  right 
^igh  partially,  but  she  could  not  lift  the  leg  from  the  bed. 
"^*^€re  was  no  loss  of  sensation  in  the  limb.  With  these  symp- 
^^118  it  was  assumed  that  secondary  disease  existed  in  the 
^'^ine,  and  no  operation  was  advised. 

Case  XVIL — Carcinoma  of  the  breast;  tubercular  infiltra- 
*^^3i  of  the  skin;  ulceration  of  the  skin;  no  operation  justifi- 
able. 

Eliza  G.,  a  fairly  healthy-looking  woman,  aged  53,  the 
^  ^::fcther  of  two  children,  came  under  my  care  on  June  20th, 
^  "^7,  with  a  hard  scirrhous  tumor  two  and  a  half  inches  in 
^^  ^^meter,  in  the  axillary  lobe  of  her  left  breast,  which  had 
"^=^"^11  growing  for  one  year.    The  skin  over  the  tumor,  breast, 
^*^<i  sternum,  was  mottled  red,  as  if  inflamed,  and  to  the  touch 
^"^^«  tuberculated,  and  irregularly  inflltrated  with  carcino- 
id ^^tous  elements.    At  one  spot  the  skin  was  ulcerated  from 
^^^  breaking  down  of  the  skin  cancer.    The  breast  was  fixed 
^^    the  deeper  parts,  clearly  from  the  extension  inward  of  the 
dx^^ase.    The  axillary  glands  were  likewise  infiltrated.    The 
^^Pple  was  not  retracted. 

Case  XVIII. — Carcinoma  of  the  breast  of  a  woman,  aged 
^^>  in  two  separate  masses;  operation  refused. 
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Mrs.  S.y  aged  25^  discovered,  in  January,  1872,  a  small 
lump  in  the  upper  half  of  her  right  breast,  but  as  it  gave  no 
pain  she  disregarded  it.  She  had  been  married  seven  years^ 
but  had  not  been  pregnant.  When  seen  in  February,  1873^ 
one  year  after  the  discovery  of  the  tumor,  the  upper  half 
of  the  right  breast  was  occupied  with  a  nodulated  mass  th& 
size  of  an  orange,  which  evidently  infiltrated  the  gland  with, 
the  skin  over  it,  which  was  puckered.  Below  the  nipple  there 
was  a  second  tumor  the  size  of  a  walnut,  which  was  uncon- 
nected with  the  first.  The  skin  over  it  was  dimpled.  The 
nipple  was  retracting,  and  the  axillary  glands  enlarged. 
Operation  was  refused. 

Case  XIX. — Infiltration  of  breast  following  the  disappear- 
ance of  cystic  formation;  cupping  of  skin  from  scar  of  abscess 
which  existed  twenty-two  years  before. 

Susan  K.,  aged  48,  the  mother  of  one  child  twenty-two 
years  previously,  when  she  had  an  abscess  in  her  right  breast, 
came  to  me  on  November  2Tth,  1865,  with  great  thickening 
and  enlargement  of  her  right  breast,  associated  with  pain. 
The  integment  over  it  on  the  outer  side  was  drawn  down  to 
the  gland  (dimpled).  Two  years  previously  this  woman  had 
been  under  my  care  for  two  swellings,  which  were  taken  to 
have  been  cysts,  in  the  same  breast,  which  had  disappeared. 
November  5th,  1866,  the  left  breast  became  indurated  like  the 
right,  and  this  rapidly  developed  whilst  the  right  remained 
stationary;  nodules  appeared  also  upon  the  skin.  Operation 
refused. 

The  cupping  of  the  skin  was  due  to  the  contraction  of  the 
scar  of  the  abscess  which  had  existed  twenty -two  years  be- 
fore, the  enlargement  of  the  breast  making  the  depression 
more  marked. 


CHAPTER  XVI. 

CYSTIC  TUMORS  OF  THE  BREAST. 

'Wb  now  come  to  what  is  at  once  the  most  interesting",  and 

^t  the  same  time  the  most  perplexing  section  of  the  whole 

range  of  diseases  of  the  breast,  since  it  is  cystic  disease  of  the 

gVand  that,  to  my  mind,  makes  any  pathological  arrangement 

^  such  a  work  as  this  of  little  utility.    It  is  on  this  account 

^hat  I  determined  in  these  pages  to  consider  breast  diseases 

purely  by  the  light  of  clinical  experience. 

As  I  have  already  urged,  there  are  those  who,  at  the 

present  day,  treat  of  cystic  disease  of  the  breast  as  one  of  the 

nature  of  sarcoma.    I,  on  the  other  hand,  contend  that  this 

grouping  is  not  right,  under  the  belief  that  cysts  are  a  part 

of  the  pattern  or  architecture  of  most  tumors  of  the  breast, 

whatever  be  their  nature,  save  and  excepting  scirrhus,  and 

even  with  this  disease  cysts  are  found. 

Thus  we  clinically  meet  with  simple  cysts,  cystic  adeno- 
fibromata,  myxomata,  sarcomata,  carcinomata,  and  what  not, 
and  it  is  left,  as  yet,  entirely  to  clinical  experience  to  say  what 
is  the  natural  tendency  of  cystic  disease. 

I  shall,  in  the  following  pages,  describe  cases  of  all  these 
varieties  of  cystic  disease,  and  I  shall,  I  trust,  show  that  the 
greater  proportion  by  far  of  all  these  cases  is,  so  far  as  I  can 
learn,  cured  by  free  removal ;  that  is  to  say,  that  recurrence 
after  such  treatment  is  exceptional. 

The  bearing  and  importance  of  this  fact  are  obvious,  for 
if  it  be  so,  there  is  much  reason  for  insisting  upon  the  restric- 
tion of  the  term  sarcoma  at  the  bedside. 

Under  this  heading  I  propose  to  group  all  tumors  of  the 
mammary  glands  made  up  of  cysts,  whether  those  cysts  are 
multiple  or  single,  whether  they  contain  fluid  alone,  or  are 
more  or  less  filled  with  adeno-flbromatous,  adeno-sarcomatous, 
or  adeno-carcinomatous  intracystic  growths. 
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I  shall  not  stop  to  inquire  iiito  the  different  methods  by 
which  the  cysts  ai-e  formed,  since  I  believe  it  to  be  impossible 
clinically  to  make  out,  otherwise  than  in  exceptional  cases, 
whether  the  cysts  are  due  to  an  obstruction  of  a  ^lacto- 
phorous  main  or  branch  duct  (retention  cyst) ;  or  to  the  exu- 
dation or  fluid  into  the  intercellular  spaces  of  the  connective 
tissue  of  the  breast  (lacunar  cysts);  or  to  the  growth  of 
papules  into  a  duct  or  acinus  from  the  connective  tissue  of  the 
breast  and  their  subsequent  junction.  Neither  can  the  sur- 
geon speak  with  certainty  in  all  cases  as  to  the  absence  or 
presence  of  an  intracystic  growth,  nor  as  to  the  nature  of  the 
growth. 

In  a  large  proportion  of  cases  in  which  the  cyst  contains 
solid  growth,  a  diagnosis  of  its  nature  can,  however,  be  made, 
but  the  diagnosis  is  then  more  determined  by  signs  and  symp- 
toms other  than  those  associated  with  the  presence  of  a  cyst. 
To  these  points  attention  will  be  drawn  later  on. 

I  would,  however,  for  the  sake  of  convenience  and  possibly 
of  clearness,  divide  the  subject  up  into  certain  sections,  and 
consider : 

1st.  The  cystic  degenerations  of  the  breast  as  met  with  in 
the  old,  as  well  as  in  glands  which  have  long  ceased  to  be 
active;  involution  cysts  as  they  are  called  (Plate  IV.,  Fig.  9). 

3d.  Cystic  tumors  of  the  gland,  single  or  multiple,  of 
glandular,  duct,  or  connective-tissue  formation  without  in- 
tracystic growths  (Plate  IV.,  Fig.  1). 

And,  3dly,  cystic  tumors  of  the  breast  of  whatever  kind  in 
which  papillomatous,  adenomatous,  sarcomatous,  or  carcino- 
matous intracystic  growths  are  present  (Plate  IV.,  Figs.  2,  3, 
and  4). 

These  three  classes  will  be  considered  in  order. 

Gkodp  I.— The  Cystic  Degeneration  op  the  Gland  as 

MET  WITH  EITHER  IN  THE  Old  OR  OBSOLETE  GlaND. 

This  condition  must,  without  doubt,  be  recognized,  for  it  is 
found  in  the  breasts  either  of  the  old,  or  of  those  in  whom  the 
glands  have  ceased  to  be  active,  and  are,  as  it  were,  undergo- 
ing involution  changes.  Meaning,  by  this  term,  involution 
change,  an  irregular  form  of  atrophy,  a  condition  to  be  ex- 
pected in  any  tubular  or  acinous  gland,  and,  as  a  fact,  one 
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vrell  known  in  the  kidney,  the  thyroid,  and  occasionally  in 
the  pancreas. 

It  may  be  that  a  single  lobe  or  lobule  is  undergoing  this 
special  form  of  degeneration,  but  more  probably  the  change 
will  have  affected  the  whole  gland,  which,  on  dissection,  will 
be  found  to  be  made  up  of  innumerable  small  cysts,  varying 
from  the  size  of  a  hemp-seed  (the  more  common  size)  to  that 
of  a  pea,  whilst  in  exceptional  cases  these  dimensions,  in  iso- 
lated cysts,  may  be  considerably  exceeded. 

The  cysts  appear  more  as  a  series  of  dilatations  of  the 
lactiferous  ducts  (varicose  ducts)  than  of  the  gland  structure, 
although  in  certain  cases  both  ducts  and  gland  structure  are 
involved. 

On  dissecting  these  cases  and  on  separating  the  ducts,  or 
rather  unravelling  them,  the  gland  as  a  whole  may  be  in- 
volved, and  in  a  dissection  I  made  many  years  ago,  the  breast 
appeared,  when  suspended  by  the  nipple,  to  be  made  up  of 
strings  of  small  cysts  connected  together  by  the  main  and 
branch  ducts.  Some  of  the  cysts  had  direct  tubular  communi- 
^tion  with  the  neighboring  cysts,  as  proved  by  the  passage 
of  bristles  through  the  ducts  from  one  cyst  to  another,  or  by 
the  fact  that  many  of  the  cysts  and  ducts  could  be  inflated  by 
°^®ans  of  a  fine  tube  introduced  into  one  or  other  of  the  nipple 
^^cts.  In  many  cases,  however,  this  direct  communication 
^nnot  be  made  out. 

These  cysts,  when  imopened,  have  usually  a  greenish  or 

b*ack  appearance,  and  when  opened  they  are  found  to  contain 

*  blackish  viscid  or  mucoid  fluid,  more  or  less  coagulable  by 

'^^at,  and  mixed  at  times  with  fat  and  epithelial  elements, 

®^ch  being  the  products  of  degenerating  epithelium. 

The  breast,  thus  affected,  feels  on  manipulation  in  thin 
^t>jects  as  a  coarse  gland,  with  here  and  there  a  pea-like 
^^or,  whilst  in  fat  women  the  change  often  cannot  be  clini- 
^^lly  recognized. 

This  change  is  rarely  associated  with  pain,  or  with  a 

?^^ater  amount  than  can  be  described  as  uneasiness.    There 

^*  Seldom  any  discharge  from  the  nipple  in  these  cases,  although 

taere  maj'^  be  at  times.    Why  there  should  not  be  a  discharge 

always  can  only  be  explained  by  the  fact  that  the  ducts  be- 

^^'^ne  obstructed,  and  probably  by  their  epithelial  elements. 

In  exceptional  cases  some  enlargement  takes  place  of  a 
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single  cyst  or  group  of  cysts,  and  under  such  drcomstanceB  & 
cystic  tumor  is  formed,  for  which  surgical  advice  is  sought.  T 
have  seen  many  of  these  cases.  In  some  the  cyst  was  sii^gle^ 
and  relief  was  given  by  simply  drawing  off  the  fluid  by  means, 
of  a  small  trocar  and  canula;  in  other  cases  two  or  nune 
cysts  existed ;  in  a  few  they  were  still  more  numerous  and 
showed  signs  of  activity,  so  that  excision  of  the  affected  lobule 
or  whole  gland  was  required. 

In  not  a  few  cases  the  cysts  have  become  the  seat  of  in- 
tracystic,  sarcomatous,  adenomatous,  or  cancerous  growths^ 
for  which  extirpation  of  the  whole  gland  has  been  necessary. 
To  these  attention  will  be  drawn  later  on. 

What  I  would  wish  now  to  be  recognized  is  the  fact  that 
there  is  in  the  mammary  glands  which  have  long  ceased  to 
be  active,  and  in  those  of  women  past  child-bearing,  a  cystic 
degeneration  of  their  ducts  and  glandular  structure  which 
may  simplyremain  as  such  or  take  on  active  changes.  Under 
the  latter  circumstance,  a  cyst  or  many  cysts  may  either  en- 
large so  as  mechanically  to  cause  trouble  or  become  the  seat 
of  intracystic,  adenomatous,  sarcomatous,  or  carcinomatous 
growth  which  will  run  the  usual  course  of  such  tumors. 

In  the  two  following  cases  this  cystic  involution  change 
is  well  illustrated.  In  the  first  the  whole  breast  was  excised, 
and  a  good  ivsult  ensued.  In  the  second  some  of  the  cysts 
were  relieved  hy  tappings  when  the  remainder  disappeared. 
This  favorable  result  is  one  that  not  infrequently  follows  an 
expectant  treatment,  but  it  is  not  in  the  majority  of  cases  to 
be  expected.  The  hope  of  obtaining  such  a  success  by  leaving 
things  alone,  should  not  induce  the  surgeon  to  withhold  his 
hand  in  any  case  in  which  the  breast  is  clearly  enlarging, 
although  it  may  be  sufficient  to  sanction  a  watching  line  of 
ti'eatment  where  the  progress  of  the  trouble  is  slow. 

Case  I. — Involution  cysts  of  breast  which  had  long  ceased 
to  be  active,  simulating  cancer:  excision  of  gland;  recover3\ 

Mrs,  T.,  ageil  b%  the  mother  of  many  children,  all  of  which 
she  suckleii,  consulted  me  in  May,  1885,  for  some  affection  of 
her  right  breast,  which  had  bi*en  slowly  coming  on  for  about  six 
months.  It  began  as  an  enlargement  of  the  axillary  lobe, and 
later  on  as  a  swelling  of  the  whole  breast.  At  times  there  was  a 
discharge  of  a  clear  fluid  from  the  nipple  and  some  slight  pain. 


Diseases  of  the  Breast,  239 

When  seen  the  whole  breast  was  coarsely  enlarged  and  in- 
durated; one  lobe,  the  axillary,  seemed  to  be  generally  infil- 
trated with  some  new  material;  the  other  lobes  were  full  of 
nodules  which  appeared  to  be  cystic.  The  nipple  was  natural, 
but  pressure  upon  the  breast  caused  from  it  a  slight  discharge 
of  a  serous  fluid.  The  skin  over  the  breast  was  healthy,  as 
were  the  lymphatic  glands. 

I  regarded  the  case  as  one  of  carcinoma,  with  cystic  de- 
generation of  the  gland,  and  advised  excision. 

On  May  13th,  the  operation  was  performed,  and  a  good  re- 
covery rapidly  followed.    This  lady  is  still  well. 

Description  of  Breast  by  Mr.  Symonds. — Just  beneath  the 
nipple  was  a  cyst,  one  inch  in  diameter,  with  a  thick  dark 
wall,  imbedded  in  condensed  breast  tissue,  containing  many 
smaller  cysts.  Everywhere  through  the  breast  these  cysts 
existed,  and  all  were  filled  with  a  creamy  gray  fiuid,  which 
exuded  as  so  many  beads  when  the  breast  was  squeezed.  The 
galactophorous  ducts  were  filled  with  this  same  material, 
which  exuded  from  the  nipple  on  compression.  The  whole 
organ  had  a  uniformly  whitish-gray  color,  but  nowhere  was 
any  solid  growth  visible.  The  outhne  of  the  breast  seemed 
also  normal,  and  there  was  no  infiltration  of,  or  alteration 
in,  the  surrounding  fat. 

Microscopical  Examination. — The  fluid  was  not  examined 
fresh,  but  from  its  resemblance  to  that  seen  in  similar  cases, 
and  from  its  appearance  in  the  hardened  sections,  it,  no  doubt, 
was  composed  of  degenerated  cells  and  fatty  granules. 

The  appearances  seen  in  the  sections  might  be  shortly  de- 
'  scribed  as  showing  the  ordinary  breast  tissue  containing  many 
cysts  (Fig.  7).  There  are  groups  of  small  tubes  cut  in  various 
directions,  some  having  a  distinct  lumen,  many  showing  onh" 
a  number  of  irregular  cells.  These  groups  are  always  sur- 
rounded by  fibrous  tissue  containing  fat  vesicles,  and  repre- 
sent the  ordinary  breast  lobules.  The  adipose  tissue  is  in 
some  places  tolerably  abundant.  Many  of  these  tubes  are 
much  enlarged,  having  a  wide  lumen,  occupied  in  many  in- 
stances by  granular  matter,  and  lined  with  two  or  more  rows 
of  cells.  As  the  accumulation  of  secretion  increases,  the  cen- 
tral aperture  enlarges  until  a  small  cyst  is  formed  visible  to 
the  naked  eye.  These  changes  are  all  obvious  in  the  woodcut 
below,  and  occur  in  all  parts  of  the  breast. 
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Besides  these  cysts  with  a  round  lumen,  there  are  many 
apertures  with  a  sinuous  outline,  and  many  with  villi  or  buds 
projecting  toward  the  cavity.  These  are  all  lined  with  two 
or  more  rows  of  cells,  the  inner  row  bein^r  more  or  less 
columnar,  and  taking;  the  stain  (logwood)  more  deeply  than 
the  outer  or  irregular  cells.  The  buds  or  projections  are 
covered  by  the  same  cells,  and  have  vessels  and  fibrous  tissue 
as  a  basis.    The  appearances  are  shown  in  the  illustration. 

Again,  the  largest  cysts  have  a  wall  composed  ot  lameUe 
of  fibrous  tissue,  are  lined  by  large  columnar  cells,  and  con- 
tain some  of  the  granular  material  above  describefl-    The 
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cells  form  a  definite  layer  much  altered  from  the  regular 
columnar  shape  by  mutual  compression;  usually  the  layer  is 
two  cells  thick,  but  there  is  no  regularity  in  the  arrangement. 
The  fibrous  tissue  seems  no  more  in  amount  than  that  proper 
to  the  breast,  the  cyst  formation  appearing  to  be  the  only 
morbid  change.  From  the  description  given  above,  and  from 
the  appearances  presented  in  the  drawing,  these  cysts  all  seem 
to  form  out  of  the  mammary  acini  and  ducts. 

Case  II. — Cystic  degeneration  of  breast  which  had  never 
secreted  milk. 

Mrs,  S.,  aged  34,  the  mother  of  one  child  17  years  of  age, 
consulted  me  in  February,  1880,  for  some  disease  of  her  right 
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She  had  suckled  with  her  left  breast,  but  not  with 
right,  as  that  gland  had  never  secreted  milk,  although  it 
11  other  ways  appeared  to  be  natural. 
TThree  months  before  I  saw  her  she  accidentally  discovered 
mp  in  the  right  breast,  which  had  steadily  increased.    It 
not  the  seat  of  pain,  but  only  of  uneasiness.    When  I 
her  there  were  four  or  Ave  nodules  the  size  of  nuts  in  the 
d,  and  these,  from  their  globular  outline,  I  took  to  be 
The  whole  gland  felt  coarse  to  the  hand,  and  knotty. 
[  punctured  one  of  the  nodules  for  diagnostic  purposes,  and 
out  some  serum.    The  others  I  left.    Six  months  later 
s:ii  last  seen,  there  was  no  change  in  the  breast. 

e  cysts  were  doubtless  due  to  cystic  degeneration  of  the 
g'l£^:Ei.d  from  involution  changes. 

Gtx^oup  IL— Cystic  Tumors  of  the  Gland;  Single  or 
]4ultiple;  of  Glandular,  Duct,  or  Connective  Tis- 
sue-Formation WITHOUT  Intracystic  Growtihs. 

That  these  cystic  tumors  of  the  mammary  glands  are  not 

^^^^oommon  in  practice  must  be  fully  recognized,  although  it 

ttxxisti  be  acknowledged  that  they  are  too  often  not  diagnosed 

^^^t.il  by  some  error  they  have  been  subjected  to  surgical  oper- 

at.ive  treatment. 

I  take  it  few  surgeons  have  been  so  fortunate  as  not  to 

'^^'^e  removed  a  breast  for  a  supposed  cancer  which  turned 

^^"^  'to  be  a  cyst ;  and  fewer  still  who  have  not,  as  spectators 

^^   ^Uch  a  case,  been  well  sprinkled  with  the  fluid  of  a  tense 

c^st,  accidentally  opened  by  the  hand  of  a  surgeon  in  his  at- 

^*^pt  to  cut  into  or  excise  what   he    regarded  as  a  solid 

*^»nor. 

formation  of  Cysts, — These  cysts  are  doubtless  developed 

1^  Several  ways.    Some  are  unquestionably'^  "  duct  cysts/'  that 

^»  tiliey  are  formed  first  by  an  obstructed  and  subsequently 

^  ^  dilated  irritated  duct,  the  duct  being  more  commonly  a 

fetich  than  a  main  duct,  and  occasionally  a  duct  leading 

^*^:*ectly  into  an  acinus  of  the  gland.    When  the  branch  is  a 

»^^ge  one  the  cyst  is  likely  to  be  single;  when  it  is  placed 

Btsarrer  the  gland  structure  the  cysts  are  more  likely  to  be 

^^merous.    The  cystic  tumor  in  the  former  case  appears  as  a 

8»obular,  tense,  more  or  less  deeply  placed  growth;  and  in 
10—16 
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the  latter  as  an  unequal  enlargement  of  one  of  the  lobules  of 
the  gland,  with  a  more  or  less  bossy  outline  and  semi-fluctuat- 
ing feel;  this  latter  symptom  turning  much  upon  the  size  the 
cysts  attain  and  the  depth  of  gland  structure  which  covers 
them  in. 

The  fluid  contained  by  these  cysts  varies  much.  In  the 
majority  of  cases  it  is  clear  and  serous,  in  others  it  will  be 
brown  or  slightly  blood-stained,  in  a  few  cases  it  will  be  viscid 
and  mucoicL  When  it  is  deeply  blood-stained  or  sanguineous 
the  surgeon  should  suspect  that  it  is  not  a  simple  but  a  prolif- 
erating cyst  in  which  some  intracystic  growth  exists.  In 
almost  all  cases  the  fluid  will  be  albuminous;  at  any  rate,  I 
have  not  yet  met  with  an  example  in  which  it  was  otherwise. 
At  times  fluid  may  escape  naturally  or  may  be  pressed  from 
the  nipple,  and  when  this  takes  place  the  diagnosis  of  a  duct 
or  glandular  cyst  may  with  confldence  be  made.  In  half  the 
cases  of  this,  affection  no  such  symptom  will,  however,  be 
found,  but  this  fact  need  not  diminish  the  value  of  the  symp- 
tom  for  diagnostic  purposes  when  it  is  present 

Others  of  the  cysts  have  a  '' connective-tissue  origin.'' 
That  is,  they  originate  outside  the  ducts  of  the  gland  struc- 
ture, and  are  formed  by  the  effusion  of  fluid  into  the  connec- 
tive tissue  which  binds  the  lobes  and  lobules  of  the  gland  to- 
gether. Such  cases  are  usually  single,  but  may  be  multiple. 
They  are  commonly  of  slow  formation,  and  as  a  result  have 
thick  walls.  They  are  always  smooth  on  their  inner  surface, 
and  as  a  rule  contain  serous  fluid.  At  times  the  fluid  is,  how- 
ever, mucoid  or  dark.  When  the  cyst  appears  in  the  breast 
of  a  thin  woman  its  tense  globular  outline,  unassociated  with 
any  of  the  symptoms  which  are  recognized  as  characterizing 
the  existence  of  a  cancerous  or  other  tumor,  should  suggest 
its  nature  as  well  as  its  treatment,  for  the  puncture  of  the 
swelling  with  a  fine  aspirating  needle  will  prove  much. 

When  the  cyst  shows  itself  in  the  breast  of  a  fat  subject 
the  diagnosis  must  be  difficult,  but  its  true  nature  should  ever 
be  suspected,  even  when  all  other  symptoms  of  more  solid 
growths  have  by  the  lapse  of  time  failed  to  manifest  them- 
selves. The  more  breast  tissue  there  is  to  surround  a  cyst  or 
cystic  tumor,  the  greater  the  difficulty  of  diagnosis.  The 
longer  the  tumor  has  existed  without  the  manifestation  of  the 
well-recognized  symptoms  of  cancer  or  other  growth,  the 
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stronger  the  probability  of  its  being  cystic.  In  all  doubtful 
cases>  however,  the  fine  exploring  needle  of  an  aspirating 
syringe  will  avail  much  for  diagnostic  purposes.  In  but  few 
of  these  cases  can  the  surgeon  without  exploration  diagnose 
between  the  simple  cyst  and  the  cj'st  with  proliferating  in- 
tracystic  growth.  Simple  cysts  of  the  breast  exist,  without 
in  many  cases  ever  developing  into  anything  else,  or  becom- 
ing the  seat  of  solid  growth.  With  the  majority  of  cystic 
tumors  this,  however,  is  not  the  case,  for  what  may  seem  to 
be  the  most  simple  or  innocuous  cyst  may  be  expected,  if  not 
cured,  to  become  the  seat  of  some  proliferating  intracystic 
growth,  which  will  be  adenomatous,  sarcomatous,  or  carcino- 
matous, according  to  the  tendency  of  the  tissue  to  form,  and 
of  the  individual  to  develop,  either  special  variety. 

The  mere  presence  of  a  cyst  in  the  mammary  gland  must 
be  accepted  as  evidence  of  some  unnatural  local  irritation,  in- 
flammatory or  otherwise,  whether  that  irritation  has  origin- 
ated in,  or  become  localized  about  a  gland  duct,  lobule  or 
gland,  or  connective  tissue.  If  the  irritation  is  subdued  or 
subsides,  a  cure,  or  at  any  rate  freedom  from  fresh  develop- 
ments of  the  local  trouble  maj"  be  looked  for;  but  should  the 
local  irritation  continue  or  intensifj^  fresh  developments  must 
be  expected,  and  such  of  necessity  will  assume  the  form  of  a 
new  growth  either  of  the  glandular,  epithelial,  or  connective- 
tissue  type,  and  lead  on  to  the  formation  of  an  adenomatous, 
epitheliomatous,  or  sarcomatous  cystic  growth,  to  which 
attention  will  now  be  drawn.  In  rare  cases  the  c^'st  will  sup- 
purate and  undergo  a  spontaneous  cure.  I  propose  to  illus- 
trate the  clinical  history  of  this  group  of  cystic  disease  by 
means  of  cases,  each  case  telling  its  own  tale. 

Case  III. — Duct  cyst  in  breast  with  retracted  nipple;  albu- 
minous fluid  drawn  off;  cured.     (Reported  by  Mr.  H.  Caddy.) 

Susannah  B.,  a  healthy-looking,  well-nourished  woman, 
aged  24,  was  admitted  into  Lydia  ward,  under  Mr.  Bryant's 
care,  on  the  9th  of  September,  1872,  with  a  large  hard  sub- 
stance in  the  centre  of  her  left  breast.  The  nipple  had  quite 
disappeared,  from  retraction,  but  the  swelling  seemed  to  point 
at  the  surface  about  an  inch  above  where  the  nipple  ought  to 
be.  There  was  no  glandular  enlargement  in  the  axilla  or 
above  the  clavicle. 
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The  patient's  famUy  histoiy  had  been  good,  and  she  her- 
self had  been  healthy  up  to  thirteen  years  old,  when  her  back 
began  to  grow  out  both  backward  and  to  the  right  side. 
She  had  no  remembrance  of  any  injuiy,  and'  a  year  later  she 
was  employed  in  turing  the  mangle. 

About  four  years  ago  her  tonsils  were  cut^  and  two  years 
later  she  felt  slight  pain  in  the  upper  i>art  of  her  left  breast^ 
which  became  more  severe  when  she  raised  her  ann.  One 
month  before  admission  she  noticed  a  lump  about  the  size  of 
a  filbert,  which  was  movable;  a  fortnight  later  there  was  a 
dischaige  from  the  nipple.  She  then  sought  advice  from  a 
medical  man,  who  told  her  to  bathe  it  with  warm  water;  this 
benefited  her  at  first,  but  the  lump  grew,  and  the  discfaaige 
from  the  nipple  increased  and  became  mixed  with  blood.  She 
then  came  into  the  hospitaL 

On  admission.  A  very  tense  globular  swelling,  the  size 
of  an  orange,  was  present  in  the  centre  of  the  breast.  The 
nipple  was  flattened  out  and  somewhat  retracted;  it  dis- 
charged a  yeUow  glairy  fluid,  which  could  be  increased  on 
pressing  the  tumor.  Ilie  diagnosis  of  cystic  disease  of  the 
breast  was  made. 

September  l'2th.  A  small  eanula  was  introduced  into  the 
cyst,  and  about  four  ounces  of  a  pale  yellow  fluid  were  drawn 
off.    A  drainagt^  tube  was  introduced  into  the  cyst. 

16th.  The  bivast  disobar^red  a  little  for  a  few  da3's,  but  it 
ceased  on  the  ll>th,  and  on  the  'ilst  she  left  the  hospital  welL 

Two  yeai^  later  the  patient  rt*iK»rteil  herself  as  still  welL 

Case  IV. — Cyst  iu  bivast,  which  disappeared  after  taj)- 

pinjr. 

Eliz;i  T..  a^Hl  4;»,  a  niarrieil.  childless  woman,  came  to  me 
Febiiiary  V2X\u  \>Si\  with  cixii-se,  indurated  breasts,  and  a 
tense,  globular  tumor,  the  size  of  a  walnut,  in  the  left  gland, 
wliich  seeniiHl  to  Iv  a  cyst:  theiv  was  no  discharg-e  fix)m  the 
nipple.  For  dii^iostic  pur^H^ses  this  cyst  was  punctured,  and 
clear  seivus  albuminous  fluid  dniwn  off.  By  April  16th  the 
swelHu^ir  had  in^ne.  Six  months  later  no  return  had  taken 
place. 

C.\SK  V. — Duct  cyst  iu  bivast,  which  spontaneously  sup- 
pui'atiHl;  was  oivmnl  and  cured. 

EHz;)  II.,  aiT^Hl  40,  a  niarriiHl,  childless  woman,  came  under 
my  can^  in  April,  ISTO,  with  a  tumor  in  her  right  breast,  which 
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had  been  coming'  for  five  years  and  was  increasing  slowly. 
She  had  had  serous  discharge  from  the  nipple  for  two  years. 
The  axillary  glands  were  not  enlarged.  At  present  there  is  a 
free  discharge  of  a  clear  fluid  from  the  nipple,  which  runs 
without,  but  can  be  increased  by  pressure.  At  times  the  fluid 
is  blood-stained.  There  is  a  tumor  the  size  of  an  orange  at 
the  lower  part  of  the  gland.  An  incision  was  made  into  the 
cyst  at  its  lower  part,  and  some  ounces  of  pus  were  evacuated. 
A  good  recovery  followed. 

It  is  probable  that  the  spontaneous  suppuration  of  a  simple 
duct  cyst  of  the  mamma  is  rare.  I  have  not  seen  any  other 
example  than  the  one  recorded,  in  which  it  was  clear  that 
this  took  place. 

In  Prep.  4753  of  the  College  of  Surgeons  there  is,  however, 
a  cyst  of  this  kind,  in  which  at  one  spot  the  inner  surface  of 
the  cyst  appears  thinly  covered  with  lymph,  demonstrative 
of  an  inflammatory  action.  In  this  case,  as  in  the  one  re- 
corded in  this  paper,  the  nipple  was  retracted  from  traction 
on  its  ducts. 

The  following  interesting  case  has  been  recorded  by  Mr. 
Birkett  (Guy's  Hosp.  Reports,  187*i-73),  and  illustrates  the 
same  point. 

Case  VL — Duct  cyst  of  the  breast,  following  a  contusion ; 
retracted  nipple;  twelve  years  later  spontaneous  suppuration 
and  recover3\ 

A  delicate  single  lady,  aged  40,  consulted  Mr.  Birkett  for  a 
bloody  discharge  from  the  nipple,  which  she  had  observed  for 
nine  or  ten  years.  She  attributed  it  to  a  blow.  The  nipple 
was  retracted.  When  seen  a  small,  fluctuating,  painless 
swelling  was  present  near  the  nipple,  with  induration  of  the 
gland  tissue  around  it.  By  compressing  the  tumor,  serum 
escaped  from  the  nipple.  Four  years  later,  when  but  little 
change  had  taken  place  in  the  tumor,  the  discharge  from  the 
nipple  ceased  and  the  tumor  inflamed.  Suppuration  soon  fol- 
lowed, and  the  abscess  burst,  when  more  than  ten  ounces  of 
pus  escaped,  and  a  piece  of  solid  substance  as  long  as  the  little 
finger  escaped.  This  was  the  statement  of  the  patient.  The 
discharge,  which  continued  several  days,  diminished ;  the  hole, 
which  looked  very  deep  at  first,  contracted  and  filled  up,  and 
at  last  became  healthy.    In  fact,  adds  Mr.  Birkett,  the  disease 


246  Diseases  of  the  Breast. 

was  cured  by  the  efforts  of  nature  alone*  and  has  never  reap- 
peared in  the  eighteen  years  which  have  since  elapsed. 

Case  VII.— Cystic  tumor  of  breast;  cured  by  an  incision 
into  its  cavity,  and  drainage.    (Reported  by  Mr.  Duckworth.) 

Louisa  N.,  a  healthy  •looking  married  woman,  aged  45,  was 
admitted  into  I^rdia  ward,  Ouy's  Hospital,  on  May  1st,  1879, 
under  Mr.  Bryant's  care.  Her  paternal  grandmother  had 
cancer  of  the  breast.  About  three  months  ago  she  felt  some 
pain  in  the  region  of  the  left  breast,  but  noticed  no  lump  for 
a  month,  when  she  felt  one  about  the  size  of  a  walnut  on  the 
outer  side  of  the  gland.  It  was  freely  movable,  and  when 
she  slept  on  her  right  side  would  slip  toward  the  inner  side. 
It  was  occasionally  the  seat  of  a  gnawing  or  shooting  pain. 
She  has  had  one  stillborn  child,  and  never  suckled. 

On  admission.  There  is  a  hard,  irregular  ovoid,  lobulated 
swelling  about  the  size  of  an  ^gg,  on  the  outer  side  of  the  left 
breast.  It  is  very  freely  movable,  and  the  skin  over  it  is  not  in- 
filtrated. The  tumor  seems,  however,  to  be  slightly  attached 
by  one  end  toward  the  nipple,  which  is  normaL 

Operation. — ^May  6th,  under  chloroform,  an  exploratory 
incision  was  made  about  two  inches  in  length  on  the  outer 
side  of  the  breast  into  the  tumor,  which  was  found  to  be  a 
cyst.  When  opened  about  an  ounce  of  clear  fluid  escaped. 
The  cavity,  which  was  smooth,  was  washed  with  iodine  and 
water^  after  which  a  drainage  tube  was  put  in  and  the  wound 
dressed  with  lint  soaked  in  terebene  oil. 

8th.  No  discharge,  wound  healthy,  drainage  tube  removed. 
Temp.  97.8^ 

12th.  Tinct.  ferri  perchlor.,  th  x.;  tinct.  calumb.,  trixx.; 
aq.,  3  i.,  t.  d.  s.    Temp,  normal. 

20th.    The  wound  has  nearly  healed. 

24th.  Discharged  cured.  Some  months  later  this  patient 
was  well. 

Case  VIII. — Cyst  in  breast,  simulating  carcinoma;  ex- 
ploratory incision;  plugging  of  cyst;  recovery. 

Martha  J.,  aged  50,  a  married  woman,  came  under  my  care 
on  Januarj'^  9th,  1886,  with  a  tumor  the  size  of  an  orange,  oc- 
cupying the  centre  and  axillary  half  of  the  left  breast,  re- 
tracted nipple,  and  healthy  skin  over  the  tumor.  No  axillary 
glands  found  enlarged.  She  first  noticed  the  lump  five  years 
previously,  which  had  steadily  and  almost  painlessly  increased. 
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It  was  the  seat  of  an  occasional  shooting  pain.  The  tumor 
and  breast  were  one;  it  was  hard  and  inelastic;  no  nipple  dis- 
charge. An  exploratory  puncture  or  incision  was  determined 
upon.  On  January  19th,  when  the  woman  was  under  the  in- 
fluence of  an  anaesthetic,  fluctuation  was  detected;  an  incision 
was  then  made  into  the  tumor  in  a  line  radiating  from  the 
nipple,  and  a  cyst  opened ;  three  ounces  of  a  dark-colored  fluid, 
containing  cholesterin,  was  evacuated.  No  intracystic  growth 
was  found,  and  the  lining  membrane  of  the  cyst  was  smooth. 
The  cavity  exposed  was  then  plugged  with  iodoform  gauze 
dipped  in  terebene  oil  to  excite  suppuration,  and  the  case  did 
well. 

Case  IX. — Cyst  in  breast  treated  by  incision;  doubtful 
thickening  remaining;  well.    (Reported  by  Mr.  Duckworth.) 

Harriet  S.,  a  single  woman,  aged  35,  was  admitted  into 
Lydia  ward  on  May  2l8t,  1879,  under  Mr.  Bryant^s  care.  Six 
years  ago  she  had  an  abscess  in  her  neck.  About  four 
months  ago  the  patient  experienced,  when  at  work,  a  drag- 
ging pain  in  her  chest  and  shoulder,  and  found  upon  examina- 
tion a  small  hard  lump,  about  twice  the  size  of  a  pea,  in  her 
right  breast.  It  was  freely  movable,  and  occasionally  gave 
I>ain  at  the  back  of  her  shoulder.  She  has  no  recollection  of 
having  received  an  injury. 

On  admission.  To  the  left  of  the  nipple  of  the  right  breast 
there  is  a  hard,  irregular,  lobulated  lump  the  size  of  a  small 
orange,  with  a  base  occupying  about  the  area  of  a  half-crown. 
It  is  freely  movable,  and  does  not  infiltrate  the  nipple  or 
breast.    Tlie  axillary  glands  are  slightly  enlarged. 

May  21st.  She  is  menstruating;  her  menses  have  been 
irregular  for  some  time.    They  generally  last  ten  days. 

27th.  Under  chloroform,  an  incision  was  made  over  the 
tumor,  radiating  from  the  nipple,  and  about  two  and  a  half 
inches  in  length.  Having  cut  into  the  tumor,  about  an  ounce 
of  brownish  fluid  escaped ;  the  walls  of  the  cyst  were  smooth. 
The  parts  were  washed  out  with  iodine  and  water  and  a 
drainage  tube  introduced;  the  edges  were  then  partially 
brought  together  with  four  sutures. 

28th.    Temp.  98°,  pulse  88. 

29th.  Temp.  98.2°.  Two  sutures  taken  out;  wound  l6oks 
healthy. 

June  1st.    Temp.  98.9°,  pulse  96.    Wound  closed  well,  nar- 
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Yuw  line  of  gmaiiilatioiis  <«  surface.  A  lump  about  size  of  a 
bttavtaut  felt  below  the  inclsioii. 

a^Uu    Patient  left  the  hospital  cured. 

Cjumi  X. — Qyst  in  ri^t  breast;  treated  by  a  free  incision; 
M  itttracystic  disease;  patient  well  four  years  later.  (Be- 
|«Nrted  by  Mr.  Gowan.) 

Maxy  S.  R,  aged  40,  was  admitted  on  October  15thy  1883, 
teto  lo"dia  ward  under  Mr.  Bryant's  care.  Patient  is  a  tall, 
w^lKformed,  and  well-nourished  woman.  She  is  a  widow. 
Hm  never  borne  a  child,  and  has  never  been  injured  in  the 
tavast.  Two  months  ago  she  first  noticed  a  lump  in  her  ri^^t 
bri^ast  about  the  size  of  a  pigeon's  egg»  and  a  little  to  the  right 
^  the  nipple.    It  has  grown  somewhat  rapidly  since. 

Oh  odmtaMOfi.  The  right  breast  does  not  appear  much 
larger  than  the  left.  Both  are  weU  developed  and  firm.  The 
r)f  ht  nipple  is  slightly  tinged  with  brown,  but  not  retracted, 
nor  la  the  skin  dimpled.  A  tumor,  about  the  size  of  a  lai^ge 
Ckiunge,  occupies  the  upper  and  outer  quadrant  of  the  right 
breast;  it  is  globular  and  smooth,  and  indistinctly  fluctuates. 
Neither  the  skin  nor  adjacent  muscles  are  implicated  ap- 
parently. 

October  1 6th.  Under  chloroform  the  tumor  was  punctured 
witli  a  scalpel,  when  about  one  and  a  half  ounces  of  blood- 
Ktaiueil  senun  gushed  out.  The  incision  was  enlarged^  and 
th«  t\vst  walls  were  found  to  be  free  from  growth,  smooth  and 
thin.  The  wound  was  plugged  with  iodoform  gauze,  and 
ilivshod  with  gauze  and  flannel  bandages;  the  arm  was  fast- 
omul  to  the  side. 

November  19th.  Left  hospital;  there  is  still  an  open 
granulating  wound  \\  inches  long  b}'  }  inch.  Patient's 
general  health  is  good. 

ThiHH^  years  later  this  patient  was  quite  well. 

Oahe  XL — Det^ply  placed  cyst  in  sternal  lobe  of  right 
breast,  simulating  adenoma  in  gland;  exploratory  incision; 
plug.     (Reported  by  Mr.  C.  Lloyd  Jones.) 

Margaret  V.,  a  domestic  servant,  aged  37,  was  admitted 
into  Lydia  waixl  on  February  23d,  1877,  under  Mr.  Bryant's 
fai*e. 

Hhe  stattnl  that  her  father  died  at  seventy  years  of  age  of 
Hoino  inti«rnal  tumor,  and  her  mother  at  thirty  of  hepatic 
iliseam^.     Her  bnither  and  sisters  were  all  healthy.    She  was 
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unmarried,  and  always  enjoyed  good  health.  She  fancied 
that  she  had  become  a  little  thinner  during  the  past  winter, 
and  lately  her  menstrual  intervals  had  become  three  weeks 
instead  of  a  month.  Three  weeks  before  admission  she  hap- 
pened to  place  her  hand  on  her  right  breast,  when  she  noticed 
a  lump  there.  She  felt  no  pain  in  it,  and  it  had  not  increased 
in  size  since  it  was  first  noticed. 

When  admitted,  the  hand  pressed  flat  against  the  breast 
at  once  detected,  at  the  upper  part  of  the  right  breast,  a  tumor 
which  was  nearly  circular  in  shape,  about  two  and  a  half 
inches  in  diameter,  and  flattened.*  It  felt  hard,  and  its  surface 
was  distinctly  lobulated.  The  tumor  was  movable  with  the 
breast,  the  skin  was  nowhere  puckered  nor  adherent,  and  there 
was  no  pain  on  manipulation.  The  nipple  was  normal.  No 
enlarged  glands  in  axilla  or  elsewhere. 

The  patient  could  assign  no  cause  for  the  appearance  of 
the  tumor,  and  she  stated  that  she  was,  as  she  appeared  to 
be,  in  very  good  health. 

March  9th.  Under  an  anaesthetic  an  incision  was  made 
into  the  tumor,  when  blood-stained  serum  escaped;  the  lining 
membrane  of  the  cyst  which  occupied  the  posterior  part  of  the 
lobe  was  smooth;  the  cyst  was  plugged. 

15th.    Wound  nearly  well.    The  patient  had  not  had  one 
bad  symptom  or  any  rise  of  temperature. 

Remarks. — In  this  case  the  true  diagnosis  w^as  not  at  first 
made,  nor  was  the  true  nature  of  the  case  suspected;  the 
tumor  had  none  of  the  appearances  of  a  cystic  growth,  since 
it  was  quite  inelastic,  and  its  surface  was  nodular  and  hard. 

The  cause  of  this  error  in  diagnosis  is  to  be  explained  by 
the  position  of  the  cyst,  which  was  covered  in  by  a  gland  of 
quite  three-quarters  of  an  inch  in  thickness,  the  gland  giving 
the  nodular  outline  and  yielding  the  firm  feel. 

At  one  time  the  question  of  infiltrating  carcinoma  was  con- 
sidered, on  account  of  the  growth  so  closely  involving  the 
gland  and  appearing  as  an  infiltration,  but  this  was  dismissed 
in  favor  of  the  adenoid  view,  the  outline  of  the  tumor  appear- 
ing more  of  the  latter  disease. 

Had  this  case  been  punctured  for  diagnostic  purposes  its 
true  nature  would  have  been  discovered. 

Case  XII.  Cyst  of  mamma  mistaken  for  carcinoma,  and 
excised;  cure.    (Reported  by  Mr.  C.  E.  Perry.) 
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F^a  fttAiiieii  vomaiLr  without  childreii^  a^ed  47,  was 
aiimzttM  my>  Ljdia  ward^  imder  Mr.  Bryant's  care,  on  January 
Li!tik»  K'^^wtLh.  a  hard  rooDd  swelling, about  the  size  of  a  mall 
t«iB»s  bail,  m  the  upfWT and  ooter  part  of  her  left  breast;  it  was 
wm^T-Mm  with  the  breast  and  without  pain  except  on  pressure. 
It  wasne^arded  as  a  carcinoma.  It  appeared  that  an  aunt  on 
her  DMiChers  side  had  died  of  cancer  in  the  breast.  She  herself 
had  had  psod  health  until  about  five  months  before  admission, 
whes  she  frit  a  sweOing^  about  the  size  of  a  small  egg  in  her 
left  breast:  it  remained  about  the  same,  without  pain,  for 
three  noBthSy  when,  pain  coming'  on,  she  sought  advice,  and 
had  some  embeocatioii,  which  she  left  off  after  a  few  days, 
as  it  brooght  oat  a  rash.  She  then  fomented  it,  and  nothing 
eiae  was  done  op  to  the  date  of  her  admission. 

January  :f^h.  Chloroform  having  been  given,  the  breast 
and  tumor  were  removed  by  two  elliptical  incisions.  On 
cuttag  into  the  tumor  it  was  found  to  be  a  simple  cyst  full  of 
ftnid. 

The  patiemt  did  weU  after  the  operation,  and  left  the  hos- 
pital convalescent. 

The  preparation  is  in  the  Ouy  s  museum,  No.  2290^. 

Cjl5K  XIIL — Sero-c\*stic  disease  of  right  breast;  removal 
of  lobe:  mtlatumutioQ  of  the  remainder,  and  recovery. 

Mi's.  S..  ;ii  childless*  married  woman,  aged  50,  was  brought 
to  me  by  Pr.  WiiUace.  of  Hackney,  March  15th,  1875,  with  a 
tumor  m  the  axillury  lobe  of  her  right  breast,  which  had  been 
!!s>teiidilv  mcrvusiug  for  three  months.  The  tumor  was  hard 
iiud  lobuUittxL  liml  I  supposeil  the  growth  to  be  simple,  and 
;ulvis^\i  Us  excisiv^n. 

Mui\  h  Hst.  On  excising  the  tumor  I  found  it  to  be  made 
up  of  cvsts.  ;^ml  in  making  the  section  of  the  gland  the  whole 
biVvist  >\us  found  to  bt*  full  of  small  cysts  (involution  cysts), 
uu^nv  of  which  I  punctuivd.  I  could  not  remove  the  whole 
^iCrliMuU  iirs  I  hiul  undertaken  to  remove  the  tumor  alone. 

l^unux  convalescence  the  remainder  of  the  gland  inflamed 
s^ud  iudumlv\U  putting  on  the  clinical  features  of  acute  cancer. 
Vbv^  uulunitioiu  however,  subsequently  entirely  subsided  and 

Vho  iKiticut  iwwei'txl. 

lu  I  SSI  she  wus  quite  well. 

Ibv^  Uuuor  on  ivmoval  was  made  up  of  cysts  of  various 
^i/.vvx*  the  lugw^t  iKUUg  about  the  size  of  a  walnut.    The  cysts 
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contained  fluid  of  different  kinds.  In  some  it  was  clear,  in 
others  blood-stained,  whilst  in  a  few  it  was  mucoid  and 
greenish.  There  were  no  intracystic  growths.  Some  of  the 
ducts  were  open,  and  through  these  bristles  could  be  passed. 

The  gland  was  clearly  undergoing  cystic  degenerative 
changes,  and  in  the  lobe  removed  these  changes  had  gone  on 
rapidly. 

Case  XIV. — Sero-cystic  disease  of  breast  following  injury; 
excision  of  gland;  patient  well  six  years  later. 

Miss  D.,  aged  34,  patient  of  Dr.  S.  Tayleur  Qwynne,  of 
Whitchurch,  Salop. 

In  June,  1864,  she  had  a  blow  upon  her  left  breast,  which 
was  followed  by  pain  for  two  months,  and  then  the  appear- 
ance of  a  swelling. 

In  January,  1865,  when  I  saw  her,  the  swelling  clearly  oc- 
cupied the  sternal  half  of  the  gland,  and  was  tense,  giving  the 
idea  of  a  cyst.  Gteneral  health  good.  By  December  of  the 
same  year  the  tumor  had  increased,  and  had  become  lobu- 
lated;  it,  moreover,  was  more  painful.  Nipple  and  lymphatic 
glands  normal. 

December  29th.  Breast  removed  and  found  to  be  a  pure 
cystic  disease  of  the  gland.  Cysts  contained  brown  thin  fluid, 
some  clear  serum.    No  intracystic  growths. 

Rapid  recovery  ensued,  and  six  years  later  the  patient  was 
well. 

Case  XV. — Sero-cystic  disease  of  breast;  excision  of  breast; 
patient  well  six  years  subsequently. 

Mrs.  R,  aged  40,  the  mother  of  seven  children,  was  brought 
to  me  by  Dr.  Wilton,  of  Sutton.  Her  left  breast  has  no 
nipple;  it  had  been  destroyed  by  old  ulceration.  The  right 
breast  is  the  seat  of  cystic  disease,  which  involved  the  whole 
gland,  and  had  been  going  on  for  months.  The  gland  was 
very  large,  with  an  irregular  outline,  and  clearly  contained 
cysts  of  all  sizes.  Tte  nipple  and  skin  over  the  breast  were 
normal. 

January  29th,  1881.  Breast  removed,  and  the  operation 
was  followed  by  a  good  recovery.  The  gland  was  full  of 
cysts  of  all  sizes,  which  contained  a  great'  variety  of  fluids. 
No  intracystic  growths  could  be  found. 

January",  1882.  Pregnant.  Natural  delivery.  Left  breast 
strapped.    No  nursing  trouble. 
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1887.    This  patient  is  now  welL 

Casb  XVL — Sero-cjstic  disease  of  breast;  excision  of 
breast;  x>atient  well  eleven  years  later. 

Mrs.  S.,  aged  39,  the  mother  of  three  children,  all  of  which 
she  had  nursed  without  trouble,  the  youni^est  being  fifteen 
years  of  age,  was  brought  to  me  by  Mr.  Joseph  Burton,  of 
Blackheath,  in  1876,  with  an  irregular  nodular  tumor  in  her 
left  breast,  which  had  been  coming  on  several  months.  It 
was  apparently  cystic,  and  involved  the  whole  gland.  The 
skin  over  the  gland  was  normaL  Her  mother  had  had  cancer 
of  her  breast,  and  the  sister  some  internal  tumor. 

February  16th,  1876.  Breast  removed.  On  section  a  large 
cyst  without  intracystic  growth,  containing  fluid  as  dark  as 
ink,  was  found,  with  many  smaller  cysts  containing  fluid  of 
different  characters.  In  fact,  the  whole  breast  was  full  of 
cysts  of  different  sizes.  A  good  recovery  ensued;  and  in  1887^ 
eleven  years  later,  the  patient  was  welL 

Group  IIL— Cystic  Tuhobs  of  ths  Breast  of  whatsvier 

KIND    IN    WHICH    PaPILLOKATOUS^   ADENOMATOUS^    SAR- 
COMATOUS, OR   Carcinomatous  Intracystic   Growths 

ARE  Present. 

If,  clinically,  simple  cystic  tumors  of  the  breast  are  fairly 
common,  pathologically  they  must  be  pronounced  to  be  com- 
paratively rare,  for  it  is,  I  think,  indisputable  that  in  the 
majority  of  cystic  tumors  of  the  breast,  of  whatever  character, 
of  duct  cysts,  gland  cysts,  or  connective-tissue  cysts,  some 
solid  element  can  usually  be  found  proliferating  from  their 
lining  walls,  either  in  the  shape  of  a  small  sessile  or  peduncu- 
lated outgrowth,  or  of  a  solid  tumor  composed  of  glandular, 
epithelial,  or  connective-tissue  elements;  the  nature  of  the 
growth  being  determined  by  the  seat  and  persistency  of  the 
local  source  of  irritation  which  originated  the  formation  of  the 
cyst.  When  the  cyst  is  single  the  growth  will  of  necessity 
involve  it  alone.  When  multiple,  some  of  the  cysts  may  be 
simple  or  non-proliferating,  while  others  are  proliferating,  the 
association  of  the  two  kinds  in  the  same  gland  being  not  un- 
common. The  surgeon  consequently  meets  with  cystic  tumors 
of  the  breast,  in  which  in  one  case  papillomatous  growths  are 
present;  the  papilloma  being  a  simple  outgrowth  of  the  cyst 
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wall,  in  the  same  way  as  the  same  growth  may  spring*  from 
the  nipple  or  other  structure;  while  in  another  case  the  cyst 
may  have  an  adenoid  growth  hanging  or  springing  from  its 
walls,  the  growth  appearing  either  as  a  pedunculated  intra- 
cystic  growth  washed  with  the  cyst  contents,  or  the  cyst  may 
be  filled  with  sarcomatous  or  adenoid  tissue  either  of  a  loose 
or  more  solid  structure;  the  tumor  in  the  latter  case,  when 
the  cyst  is  full,  losing  much  of  its  cystic  character  and  ap- 
proaching the  more  solid  kind,  whilst  the  intermediate  condi- 
tions between  these  two  extremes  suggest  and  give  support 
to  the  view  which  some  pathologists  entertain,  that  these 
solid  adeno-sarcomatous  or  fibromatous  tumors  as  a  rule 
originate  in  cysts,  and  only  differ  in  the  degree  in  which  the 
cyst  cavity  is  fiUed. 

In  many  cases,  doubtless,  what  appears  to  be  an  intracys- 
tic  growth  is  nothing  more  than  a  growth  originating  in  the 
connective  or  glandular  structure  outside  the  cyst,  but  pro- 
jecting into  it,  and  having  its  surface  bathed  with  fluid,  the 
fluid  being  either  the  secretion  of  the  cyst  wall  or  an  exuda- 
tion from  the  growth  itself  into  the  cyst  cavity.  The  same 
remarks  are  also  applicable  to  sarcomatous  and  carcinomatous 
tumors.  Without  doubt  a  large  number  of  tumors  of  the 
breast  begin  as  cystic,  and  pass  on  to  become  sarcomatous 
and  carcinomatous;  the  connective-tissue  element  in  the 
former  case,  and  the  epithelial  element  in  the  latter,  so  in- 
creasing and  fllling  what  was  at  one  time  simply  a  cyst  or 
cysts,  as  clinically  to  form  what  is  now  known  as  a  cystic 
sarcomatous,  cystic  adenomatous,  or  cystic  carcinomatous 
tumor.  These  varieties  in  the  cvstic  disease  maintain  the  same 
clinical  features  as  characterize  the  more  solid  kinds;  the 
symptoms  of  the  solid  and  the  cystic  being  the  same  in  each, 
with  the  addition  in  the  latter  of  the  cyst  element.  The  diag- 
nosis of  a  cystic  adenoma,  cystic  adeno-flbroma,  sarcoma, 
or  carcinoma  is  consequently  to  be  determined  by  the  same 
points  as  are  known  to  characterize  a  solid  adeno-fibroma, 
adenoma,  adeno-sarcoma,  or  carcinoma,  with  the  addition  of 
such  clinical  symptoms  as  are  clearly  referable  to  the  existence 
of  cysts. 

The  following  cases  will  best  illustrate  the  clinical  features 
of  the  disease. 
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Case  XYIL — Cystic  (duct)  adenoma  of  breast;  ejcdsioii  of 
lobe. 

Mrs.  D.,  aged  45,  the  mother  of  four  children,  the  youngest 
of  whom  was  eight,  and  who  had  only  nursed  her  first  child, 
consulted  me  in  April,  1876,  for  a  tumor  in  her  right  breast, 
which  had  been  discovered  six  weeks,  and  had  steadily  in- 
creased. I  took  it  to  be  a  <^t.  The  swelling  was  central 
and  very  cysMc  to  the  feeL  The  nipple  projected  more  on 
the  rig^t  than  the  left  side,  and  discharged  blood«stained 
serum.  The  skin  over  the  gland  was  healthy  and  the  lymph 
glands  were  naturaL  I  advised  puncture  or  incision,  and 
excision  if  the  cyst  was  found  to  contain  growth.  The  late 
Mr.  Jardine  Murray,  of  Brighton;  operated  in  May,  1876,  and 
found  a  pedunculated  intracystic  growth,  which,  on  examinar 
tion,  I  proved  to  be  an  adenoma.  He  then  excised  the  affected 
lobe,  and  a  good  result  followed. 

Five  years  later  this  lady  was  well. 

Case  XV IIL — Case  of  cystic  adeno-flbroma  of  the  breast, 
in  a  woman,  aged  71 ;  excision  of  gland ;  cure. 

Catherine  K.,  aged  71,  a  healthy-looking  vroman,  the 
mother  of  three  children,  was  admitted  into  Guy's  Hospital, 
under  the  care  of  Mr.  Bryant,  on  August  7th,  1865.  She  had 
always  enjoyed  good  health,  and  had  been  able  to  suckle  her 
children.  About  last  Christmas,  some  time  before  admission, 
she  accidentally  discovered  a  lump,  the  size  of  an  egg,  in  the 
outer  side  of  her  right  breast;  it  was  painless,  and  grew  very 
slowly  for  three  months,  when  it  suddenly  began  to  increase 
rapidly  in  size,  and  to  cause  pain.  She  applied  to  Mr.  Bryant 
for  relief,  and  remained  under  his  care  till  she  was  admitted. 
On  her  admission  the  right  breast  presented  a  large  tumor, 
the  size  of  a  cocoanut,  closely  connected  with,  if  not  in,  the 
breast.  It  was  irregular  in  its  outline,  and  evidently  in  parts 
made  up  of  cysts,  for,  in  its  projecting  portions,  distinct 
fluctuation  was  clearly  felt.  There  was,  however,  much  solid 
matter.  The  tumor  was  quite  movable,  and  the  skin  over  it 
was  only  stretched;  the  axillary  glands  were  also  healthy; 
the  nipple  was  natural. 

Nothing  but  excision  promising  to  be  of  any  use,  the  opera- 
tion was  performed  on  August  30th,  and  a  rapid  recovery  took 
place,  the  old  woman  leaving  the  hospital  in  one  month  per- 
fectly well 
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On  examining  the  tumor  it  was  found  to  be  made  up  of  a 
firm  solid  material^  which  contained  several  large  cysts. 
These  cysts  held  a  blood-stained  glairy  fluid,  and  in  parts  the 
solid  growth  seemed  to  threaten  to  degenerate  and  break  up. 

The  tumor  measured  seven  inches  by  six;  it  was  very  firm 
in  its  consistence,  and  to  the  eye  appeared  of  a  sarcomatous 
nature;  it  was  tough,  and  was  with  difficulty  broken  down; 
in  parts,  however,  it  had  more  the  aspect  of  the  looser  kind 
of  adenoid  tumors. 

By  the  microscope,  the  opinion  formed  by  the  naked-eye 
examination  was  confirmed,  for  the  structure  generally  was 
an  admirable  specimen  of  the  more  fibrous  kind  of  adenoid 
tumor;  tubes  were  here  and  there  visible,  and  also  well-devel- 
oped cell  structures,  as  a  drawing  by  Dr.  Moxon  indicates.*'' 

As  an  example  of  an  adeno-fibroma  in  an  old  woman,  the 
case  must  be  regarded  with  great  interest. 

Case  XIX.—  Cystic  sarcomat^ous  disease  of  the  breast  of 
fifty  years*  growth  in  a  woman  seventy-three  years  of  age. 

E.  C,  a  healthy-looking  old  woman,  73  years  of  age,  came 
under  my  care  on  October  5th,  1862,  with  an  enormous  tumor, 
the  circumference  of  a  soup  plate,  in  her  left  breast.  She 
was  a  married  woman,  the  mother  of  one  child,  who  was  fifty 
years  old.  During  her  pregnancy  with  that  child,  she  ob- 
served a  small  lump  in  her  left  breast,  which  was  movable. 
This  gradually  increased  in  size,  but  in  such  a  painless  wa^^, 
that  she  kept  her  trouble  to  herself;  about  three  months  before 
she  came  to  me  the  tumor  burst  and  discharged  much  blood- 
stained serous  fluid;  it  was  on  this  account  alone  that  she 
sought  advice.  When  I  saw  her  a  large  bossy  tumor  occu- 
pied the  position  of  the  left  breast;  it  was  fluctuating  in  parts, 
and  the  skin  over  it  was  healthy,  though  much  thinned.  The 
nipple  was  flattened  out  over  it.  At  one  part  the  skin  had 
ruptured,  and  the  rent  appeared  as  a  fissure,  with  a  thin  but 
healthy  margin,  and  through  this  opening  sprouted  a  largo 
fungating  growth.  The  absorbent  glands  were  natural,  and 
the  patient's  health  was  good.    No  operation  was  sanctioned. 

Case  XX. — Cystic  (duct)  adenoma  of  breast,  excision  of 
gland.    Patient  well  six  years  later. 

Mrs.  T,  aged  54,  the  mother  of  several  children,  all  of 
whom  she  had  nursed  without  trouble,  consulted  me  in  Octo- 
ber, 1880,  for  a  tumor  of  her  breast  which  she  had  noticed  for 
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about  a  year.    The  appearance  of  the  tumor  had  been  pre-   , 
ceded  for  months  hy  the  discharge  of  a  serous  fluid  from  the 
nipple.     The  tumor  was  about  the  size  of  a  tennis  ball,  bard 
and  globular;  pressure  upon  it  caused  blood-stained  s 

flow   froni   the   nipple.     The   skin  over  tlie   , 
swelling  was  natural,  and  the  nipple  was  not 
changed.     The  diagnosis  of  a  duct  cyst  was   ' 
made,  and  an  incision  advised  into  the  tumor 
with  the  view  to  an  excision  should  an  in- 
tracystic  growth   be   found.     This  was  per- 
formed on  October  23d,  1880,  and  the  breast 
removed,    as     a     pedunculated     intracystic   , 
growth  was  found  in  the   cyst  (Pig.  8).     A  ] 
good  recovery  ensued,  and  the  patient  was  ] 
I   well  six  years  later. 
intrMyMic     Adenoid         Tlju  gfowth   was   examined   by  Mr.   Sy-  | 
^""^  '^'^-  monds.  who  reports: 

The  growth  was  one  and  a  quarter  inches  in  diameter,  and  ] 
was  attached  by  a  small  pedicle  to  the  smooth  wall  of  the  cyst.  ] 
in  which  it  was  enveloped.  It  had  a  deep  purple-red  color,  was  I 
soft,  and  separated  easily  from  its  attachment.  Round  the 
cyst  and  in  its  wall  were 
many  dilated  ducts,  some  v 
of  large  size,  biit  no  direct  ■ 
communication  could  be  , 
traced.  Thecyst  appealed  *' 
to  be  produced  by  dilati- 
tion  of  a  duct.  Nowheie 
in  the  breast  was  there 
any  other  growth. 

The  tumor  had  a  lobu- 
lated  appearance,  as  ex- 
hibited in  Fig.  8,  and  its 
pedicle  was  small ;  micro 
scopically    the    growth 
showed  all  the  characters  fiq.  b.— mictomopIi-bi  Ay-peitnuiwofBrMBtAde- 
of  a  pure  adenomaasseen  """■■  C"»'" 
in  drawing  (Fig.  9).    It  is  composed  of  large  spaces  of  variouS^I 
shapes,  lined  by  closely  set  cells,     These  have  large  nuclei  and  J 
one  or  more  nucleoli.     The  supporting  framework  is  a  ^ 
dehcate  fibrous  tissue,  containing   cells    of   various   sha 
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besides  blood-vessels.  From  the  walls  of  many  acini  conical 
projections  ^ow,  which  often  blend  with  the  opposite  wall. 

The  tumor  therefore  appears  to  be  a  pure  adenoma  grow- 
ing from  the  wall  of  a  duct.  The  small  amount  of  fibrous 
tissue,  and  the  normal  characters  of  the  breast  tissue  im- 
mediately round  the  cyst,  negative  the  view  that  it  is  a 
fibroma  budding  into  a  dilated  duct.  This  growth  is  identical 
with  that  called  now  a  "  duct  papilloma." 

Case  XXI. — Cystic  diict  tumor  with  pedunculated  adeno- 
cele  of  breast;  excision;  patient  well  three  yeai^  later.  (Re- 
ported by  Mr.  W.  T.  Crew.) 

Susannah  W.,  a  single  woman,  aged  43,  was  admitted 
under  Mr.  Bryant's  care,  into  Lydia  ward,  on  February  2d, 
1876,  with  a  globular  tumor  involving  the  whole  of  her  right 
mamma,  and  extending  into  the  axilla,  on  the  inner  side  of 
which  there  were  little  hard  nodules  like  peas.  The  tumor 
within  the  breast  gland  was  freely  movable  under  the  skin 
and  over  the  pectoral  muscles;  the  veins  were  distended  over 
the  tumor.  Fluctuation  was  very  distinct  over  the  greater 
part  of  the  swelling;  there  was  no  discharge  from  the  nipple, 
and  the  Ij'^mphatic  glands  were  unaffected. 

In  18T2  she  first  noticed  an  exudation  from  her  nipple  like 
prlycerin;  soon  after,  a  lump  the  size  of  a  walnut  appeared  in 
her  breast  without  pain,  and  the  swelling  increased.  The 
breast  would  sometimes  feel  tense,  but  became  relieved  as  soon 
as  the  discharge  took  place.  For  six  weeks  there  had  been  no 
discharge. 

February  3d.  The  patient  having  a  little  cough  the 
operation  was  deferred  until  the  8th,  when  chloroform  having 
been  administered,  an  elliptical  incision  was  made,  and  the 
whole  tumor,  with  nipple  and  a  portion  of  the  skin,  were  dis- 
sected out  and  removed. 

The  tumor  was  mainly  composed  of  a  cyst  which  contained 
about  half  a  pint  of  mucoid  fiuid,  and  was  lined  by  a  thin,  deli- 
cate, white  membrane;  attached  to  its  walls  were  several  lobu- 
lated  pedunculated  tumors  as  seen  in  woodcut  (Fig.  10). 
The  growth  examined  showed  a  well-marked  papillomatous 
structure.  The  processes  are  covered  by  long*  columnar  cells, 
and  often  divide.  Circular  or  elongated  apertures  lined  by 
the  same  cells  are  also  numerous.    There  are  also  small  cysts 

with  definite  fibrous  walls  and  colloid  contents. 
10—17 
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The  ^owth  closely  resembles  that  in  Mrs,  T.'s  case.  No.  1 
XX.,  and  suggests  that  the  large  cyst  in  this  instance  is  also  1 
derived  rrom  a  duct.    The  small  cysts  in  this  growth  have 
been  formed,  I  suppose,  by  the  fusion  of  the  processes  in  the 
manner  described  by  Wilson  Fox.     Several  small  adeno-flbro- 
_  matoustumors  were  also  found  I 

on  making  sections  of  the  gland  I 
in  other  parts  of  the  breast. 
The  arteries  were  twisted,  wire 
sutures  inserted,  pressure  was 
exerted  by  pads  of  lint,  and 
Hie  whole  wound  drawn  to- 
gether by  strips  of  strapping. 

31st.  Thewound  has  healed  ] 
by  first  intention. 

Three  yeui's  later  the  patient  I 
was  well. 

Cask  XXII.— Cystic  duct  j 
adenoma-  excision  of  tumor;, 
cure. 

Harriet  W.,  aged  47,  the  mother  of  thirteen  children,  young-  ' 
est  six  yeara  old,  all  of  whom  she  had  suckled,  was  brought  I 
to  me  on  Januarj-  14th,  1S6",  with  a  globular  tumor,  apparently  I 
cystic,  in  the  upper  part  of  her  left  bienst,  which  she  had  ob-  I 
served  six  months.  At  first  she  had  a  clear  discharge  from  1 
the  nipple,  but  she  had  not  had  any  lately.  The  skin  over  the  I 
tumor  is  apparently  boumi  to  the  growth.  Axillary  glands  [ 
sound. 

September  15th.  Serous  discharge  from  nipple  very  free;  I 
increased  by  pressure.     Tumor  large. 

March,  1868.  Tumor  removed  and  found  to  be  composed  j 
of  a  cyst,  with  intracystic  pedunculated  growth,  which  ' 
pronounced  by  Dr.  Moxon,  after  microscopical  examination,  1 
to  he  adenoid. 

Case  XXIII. — Duct  cyst  of  the  breast,  following  a  contu 
sion;  intracystic  fihro-eellular  growths;  rupture  of  cyst  seve 
years  later;  removal  of  breast;  recovery;  patient  well  twelvtl 
years  later. 

In  18C0  Mr.  Birkett  saw  a  lady,  aged  45,  who  for  sevonl 
years  had  had  some  tumor  in  her  right  breast.  In  1853  shel 
received  a  blow  in  the  part,  which  was  followed  by  a  flow  of  1 
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blood  from  the  nipple.  Two  months  later  an  abscess  formed, 
and  was  opened,  a  cupful  of  matter  escaping.  The  abscess 
healed,  but  some  hardness  remained,  and  occasionally  a  bloody 
fluid  oozed  from  the  nipple.  At  times  half  a  pint  would  flow 
daily. 

Subsequently  a  soft  tumor  formed  and  grew,  and  the  nipple 
retracted;  and  two  weeks  before  consulting  Mr.  Birkett  the 
skin  over  the  tumor  ulcerated,  and  a  quantity  of  blood  and 
fluid  escaped.  When  seen,  a  soft,  vascular,  flocculent  growth, 
very  like  everted  mucous  membrane,  projected  slightly  from 
an  opening  in  the  integument,  with  which,  however,  it  was 
not  connected,  and  from  which  serous  discharge  flpwed. 
There  was  no  pain.  The  nipple,  which  had  been  inverted,  was 
now  everted.  The  axillary  lymphatic  glands  were  tender, 
but  not  infiltrated.  Her  general  health  was  good.  The  whole 
breast  was  removed,  and  a  rapid  recovery  followed.  The 
patient  twelve  years  later  was  well. 

A  section  through  the  disease  exposed  a  cyst,  with  firm 
fibrous  walls,  imbedded  in  adipose  tissue.  Three  pedunculated 
masses  of  soft,  vascular  new-growth  were  hanging  from  the 
cyst  wall.  From  the  nipple  a  bristle  was  passable  along  a 
duct  into  the  cyst.  The  intracystic  growth  was  composed  of 
fibre  tissue,  nucleated  bodies  of  variable  shapes,  and  a  reticu- 
lar stroma  with  an  arrangement  like  papillae  or  villi.  The 
true  gland  tissue  was  nowhere  visible. 

Case  XXIV. — Cystic  duct  sarcoma  of  the  breast  which 
never  secreted  milk. 

Mrs.  Q.,  aged  45,  the  mother  of  one  child,  aged  17,  consulted 
me  in  February,  1881.  She  had  suckled  with  her  right  breast, 
but  not  with  her  left,  because  she  had  no  milk  in  it,  and  the 
nipple  was  retracted.  For  six  years  she  had  had  a  discharge 
of  a  clear  fluid  from  the  retracted  nipple  of  the  left  breast,  and 
which  at  the  catamenial  periods  was  increased ;  the  fluid  at 
times  was  like  "  treacle  water.**  Three  months  ago  this  flow 
stopped  and  a  lump  appeared. 

A  tumor  the  size  of  a  walnut  exists  in  the  centre  of  the 
breast  beneath  the  nipple.  There  is  no  discharge  from  the 
nipple.  I  advised  incision  and  excision  if  necessary.  Dr. 
Godfrey,  of  Balham,  subsequently  tapped  the  cyst  and  dis- 
covered a  growth,  the  excision  of  which  was  advised,  but  not 
acceded  to. 
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Case  XXY. — Cystic  sarcoma  of  the  breast  fouiteen  years; 
removed;  well  seven  years  later. 

Mrs.  B.^  aged  42.  of  Bottesford^  Notting^iam^  consulted  me 
in  1877  for  a  tumor  in  her  left  breast  of  fourteen  years'  dura- 
tion. She  was  the  mother  of  four  children^  the  youngest  being 
four  years  old^  all  of  whom  she  had  suckled.  At  the  birth  of 
the  last  child,  four  years  ago,  the  tumor  was  no  larger  than 
an  egg.  For  the  last  six  months  it  had  grown  rapidly,  and  is 
now  as  lai^ge  as  a  fist.  It  is  clearly  pystic  from  its  nodular 
shape  and  fluctuating  feeL  There  is  no  discharge  from  the 
nipple.  No  lymphatic  glands  are  enlarged.  Excision  was 
advised  and  performed,  and  a  good  recovery  followed.  In 
1884,  seven  years  after  the  operation,  the  patient  was  welL 
Her  maternal  grandmother  had  died  from  cancer  of  the 
tongue,  and  her  paternal  grandmother  from  cancer  of  the 
breast. 

Casb  XXVL — Cystic  sarcoma  of  the  breast;  retracted 
nipple;  excision;  well  eight  years  later. 

Mrs.  S.,  aged  50,  the  mother  of  nine  children,  one  only  of 
whom  she  suckled  without  difficulty,  consulted  me  in  March, 
1876,  for  a  tumor  in  her  breast,  which  had  been  steadily  in- 
creasing for  two  years.  Eight  of  her  children  had  died  of 
phthisis  at  ages  varj-ing  from  fifteen  to  twenty-seven.  When 
seen  the  tumor  was  the  size  of  a  fist>  smooth,  slightly  lobulated, 
globular,  and  elastic;  it  appeared  to  be  cystic.  The  nipple 
did  not  discharge,  but  was  retracted.  The  axillary  glands 
were  free. 

April,  1876.  It  was  excised  by  Dr.  Sams,  of  Blackheath, 
who  sent  me  the  specimen. 

April  11th,  1876.  Dr.  Goodhart  reported:  "The  tumor  is 
spindle-cell  saixroma  or  recurrent  fibroid,  as  I  expected  from 
its  lobulated  appeai'ance  and  manner  of  growth.  They  are 
not  at  all  uncommon  in  the  breast,  and  are  often  called  adenoid 
gTo>\iihs  from  their  ver>-  similar  naked-eye  appearance.  It 
will  probably  return  in  the  cicatrix,  though  glands  are  less 
likely  to  be  involved  in  the  axilla." 

In  1886  this  ladv  was  still  well. 

« 

Case  XXVII. — Cystic  sarcoma  of  breast;  rupture  of  cyst; 
hemorrhagre;  excision;  recovery. 

Mrs.  S.,  aged  71,  consulteil  me  in  January,  1873,  for  a 
tumor  of  the  breast  of  twelve  years'  growth.    It  was  then  the 
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size  of  a  child^s  head.  One  cyst  had  ruptured,  and  an  in- 
tracystic  ^owth  sprouted  from  its  centre  which  bled  freely. 
On  this  account  an  operation  was  advised,  and  performed  on 
February  26th,  1873.  A  good  recovery  ensued.  The  disease 
was  on  examination  found  to  be  one  of  cystic  disease,  with 
intracystic  sarcomatous  spindle-celled  ^owths.  This  lady 
died,  more  than  three  years  after  the  operation^  in  September, 
1876,  from  acute  bronchitis. 

Case  XXVIII. — Cystic  duct  adeno-sarcoma  of  the  breast  of 
several  pounds  weight,  as  indicated  by  free  discharge  from  the 
nipple,  into  which  hemorrhage  had  taken  place;  excision;  re- 
covery. 

Mary  A.  W.,  a  healthy-looking  single  woman,  aged  20, 
came  under  my  care  March  26th,  1861,  with  a  tumor  in  her 
right  breast  which  had  been  growing  for  three  years  and  a 
half.  It  had  commenced  as  a  swelling  the  size  of  an  ^^^y 
which  was  situated  in  the  centre  of  her  breast,  and  had 
steadily  increased  without  pain.  When  coming  under  observa- 
tion the  tumor  was  of  the  size  of  an  orange,  globular  and 
tense.  I  diagnosed  it  to  be  of  cystic  origin.  She  disappeared 
from  view  for  eighteen  months,  and  when  she  reappeared  the 
tumor  measured  fourteen  inches  in  diameter  and  twenty-two 
inches  in  circumference.  It  was  globular,  with  the  nipple  in 
the  centre;  quite  movable  with  the  breast,  and  uniformly 
elastic;  fluctuation  was  readily  to  be  detected  in  it.  The  skin 
was  much  distended  over  the  tumor,  and  on  its  outer  side  it 
was  red  and  inflamed  from  distention.  The  breast  gland  could 
not  be  separated  from  the  tumor. 

The  tumor  during  the  interval  mentioned  above  had  grown 
slowly  up  to  six  weeks,  when  its  increase  became  rapid.  For 
three  weeks  there  had  been  a  free  discharge  of  a  bloody  fluid 
from  the  nipple,  which  could  be  readily  squeezed  out  by  pres- 
sure upon  the  tumor. 

On  March  15th,  I  tapped  the  tumor,  and  let  out  a  quantity 
of  bloody  serum  and  broken-down  blood ;  to  allow  of  its  more 
ready  evacuation  the  opening  was  enlarged,  when  the  finger, 
without  force,  easily  broke  up  a  large  portion  of  the  growth. 
Two  and  a  half  pounds  of  this  material  were  thus  taken  away. 
The  largest  portion  of  the  tumor  was,  however,  of  a  more 
solid  nature,  which  necessitated  the  removal  of  the  whole 
gland.    This  was  done,  and  a  good  recovery  followed. 
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A  section  of  tbe  tumor  tIiroii£*h  its  centre  waA  tiie  s 
showed  a  fine  example  ot  cystic  sarcoma  of  the  hreast  At 
its  lower  part  were  many  beautiful  examples  of  intraigretie 
adeno-sarcomatous  growtlis,  which  turned  out  of  their  cyst 
walls.  About  the  centre  of  the  tumor  were  smaller  growtiis, 
infiltrated  with  blood,  and  breaking  down;  and  in  the  uj^tar 
part  there  was  little  else  than  extravasated  blood  and  clot. 
Microscopically,  all  the  elements  of  sarcomatous  tumors  wn<e 
present,  spindle-cells  being  abundant;  there  were,  too,  some 
glandular  elements  such  as  are  found  in  adenoma. 

Case  ZXIX. — Cystic  sarcoma  of  the  breast;  raptare  <rf 
cyst;  operation  refused. 

Clava  W.,  aged  43,  the  mother  of  tbi«e  chUdlren,  the 
youngest  being  fourteen  years  old,  consulted  me  on  IfaKdi 
7th,  1867,  for  a  tumor  the  size  of  an  orange  in  her  left  brea^ 
which  had  been  growing  thirteen  months.  It  was  g^btdar, 
semi-elastic,  and  nodular.  The  skin,  nipple,  ftnd  axillu^ 
glands  were  sound. 

April  Tth.  Tumor  much  larger;  Its  bossy  surface  IB  Iob^ 
imd  the  growUi  seems  to  be  one  large  cyst.  Cyst  tapped,  and 
aWut  one  ounce  of  blood-stained  fluid  drawn  off. 

June  2d.    Tumor  size  oE  cocoanut. 

Julj'  8th,  Tumor  burst  and  discharged  fluid  largely  mixed 
with  blood.  Operation  refused.  Intracystic  growths  visible: 
later  on  some  of  the  growths  projected  through  the  rupture 
in  the  cyst  wall. 

July  16th,  1868.  Patient  sinking  from  asthenia  and  bleed- 
ing from  the  growth. 

Case  XXX. — Cystic  sarcoma  of  breast;  rupture  of  cyst; 
operation  rejected- 
Mrs.  R,  aged  63,  married  at  age  ot  twenty-one  and  had 
Ave  children,  the  youngest  aged  thirty.  Nipple  in  left  breast 
always  retracted.  Tlilrt3'  years  ago,  independently  of  nurs- 
ing, she  had  a  tumor  the  size  of  a  fist  in  her  left  breast,  which 
disappeared  after  one  year.  She  remained  well  for  twenty- 
eight  years,  up  to  one  year  ago,  when  the  swelling  reappeared 
in  the  same  breast,  and  this  has  gradually  grown. 

At  present  {July  9th,  1873)  a  tumor  the  size  of  an  egg 
exists  in  the  upper  part  of  the  breast,  which  seems  to  be  a 
cyst;  this  is  adherent  to  the  skin.  Excision  of  the  tumor 
was  advised  but  not  accepted. 
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January  19th,  1874.  The  cyst,  which  has  much  increased 
in  size,  has  ruptured  and  discharged  its  contents,  a  sarcomatous 
growth  protruding  from  the  skin  opening.  No  operation  was 
sanctioned. 

Cask  XXXL — Cystic  sarcoma  of  breast;  suppuration  of 
a  cyst  followed  by  rupture  of  cyst;  no  operation. 

Mrs.  C,  aged  43,  of  Hull,  the  mother  of  five  children,  her 
youngest  child  being  now  fourteen  years  of  age.  After  giv- 
ing up  nursing  there  was  discharge  from  her  nipple  of  a  clear 
greenish  or  blood-stained  fluid.  Six  months  ago  this  dis- 
charge ceased,  and  the  breast  enlarged,  inflamed,  and  sup- 
purated. It  was  opened  at  that  time  by  Mr.  W,  H.  Rudd 
(April,  1883),  and  the  abscess  healed,  leaving  a  lump.  This 
increased  in  spite  of  treatment,  and  is  now  the  size  of  a  large 
^g.  It  appears  to  be  (February,  1884)  cystic.  Incision  into 
the  cyst  was  advised,  and  excision  of  the  lobe  advised  if  growth 
was  found.  Nothing  was,  however,  done,  but  the  cyst  burst 
and  discharged  bloody  fluid,  and  discharge  has  been  going 
on  up  to  the  present  (October  12th,  1884). 

Casb  XXXII. — Cystic  sarcoma. 

Mrs.  8.,  aged  70,  has  had  three  children,  which  she  never 
suckled.  In  1875  she  consulted  me  for  a  tumor  in  her  right 
breast,  which  she  had  had  four  years;  when  seen  by  me  it  was 
the  size  of  a  cocoanut,  clearly  cystic,  and  nodular.  No  Ij'^m- 
phatic  glands  were  enlarged.  Skin  normal.  Operation  not 
advised  on  account  of  age. 

Casb  XXXIII.— Cystic  fibroma  of  right  breast,  with 
cystic  degeneration  of  the  gland;  excision  of  tumor;  cured. 
(Reported  by  Mr.  Metzgar.) 

Rebecca  B.,  aged  40,  was  admitted  into  Lydia  ward  on 
June  21st,  1884,  under  Mr.  Bryant's  care.  Patient's  father 
and  two  brothers  died  of  phthisis,  and  she  frequently  suffers 
from  bronchitis  and  neuralgia.  She  is  married,  and  has  one 
son  alive  and  healthy.  Six  weeks  ago  she  noticed  an  uncom- 
fortable swelling  in  her  right  breast,  which  appeared  as  a 
prominent  tumor  in  the  upper  half  of  the  gland.  This  tumor 
has  not  increased  much  since  then,  but  it  has  seemingly  got 
softer. 

On  admission.  The  tumor  is  hard  and  nodulated,  firmly 
imbedded  in  the  gland,  but  freely  movable  with  it  upon  the 
pectoral  muscles.  The  skin  over  it  is  normal.  The  axillary 
glands  are  nob  enlarged.    Nipple  natural.    Urine  normal. 
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June  24tlL  Under  chloroform  an  oblique  exploratory  in- 
cision was  made  into  the  tumor.  The  tumor^  when  incised, 
appeared  granular  and  librous,  a  fibroma  apparently  growing 
from  or  into  a  cyst;  the  breast  itself  had  undergone  cystic 
degeneration.  The  tumor  was  then  freely  separated  from  th0 
surrounding  breast  tissue  and  removed.  In  so  doing  bla^ 
cysts  were  seen  spread  over  it.  The  vessels  having  bden 
twisted,  and  capillary  hemorrhage  stopped  by  hot  iodine 
sponges,  three  silk  sutures  were  put  in,  and  one  and  a  half 
inches  of  drainage  tube  were  inserted  into  the  upper  and  left 
end  of  the  incision,  the  lower  or  right  half  being  well  paulded 
with  lint  and  a  sponge.  The  arm  was  strapped  to  the 
side. 

June  25th.    Drainage  tube  removed. 

30th.  Stitches  removed.  Laps  of  wound  drawn  together 
with  waterproof  strapping. 

July  nth.  There  has  been  good  primary  union.  There  is 
very  little  discharge.  A  plug  of  terebene  lint  into  the  lower 
and  right  end  of  the  wound. 

26th.  Went  out,  to  come  up  from  time  to  time  to  be  seen. 
This  patient  was  subsequently  quite  welL        , 

The  tumor  when  removed  proved  to  be  a  fibroma  growing 
from  the  walls  of  a  cyst.  The  gland  itself  was  full  of  small 
cysts,  the  result  of  degeneration. 

The  temperature  only  on  three  occasions  after  the  opera- 
tion reached  100°. 

Case  XXXIV. — Recurrent  mammary  cystic  sarcoma; 
excision;  well.    (Reported  by  Mr.  H.  H.  Wright.) 

Eliza  M.,  aged  36,  was  admitted  into  Lydia  ward  on  July 
14th,  1880,  under  Mr.  Bry^ant's  care.  Patient  is  a  married 
woman,  and  the  mother  of  eight  children.  Three  years  ago 
she  was  operated  upon  for  tumor  of  the  left  breast;  the  tumor 
was  removed,  but  the  breast  was  left.  She  has  since  been 
able  to  suckle  a  child  at  the  same  breast.  A  year  ago  she 
noticed  a  small  lump  above  the  nipple,  which  has  steadily  in- 
creased. On  admission  there  was  a  large  lobulated  tumor 
involving  the  whole  of  the  left  breast,  but  divided  into  two 
chief  parts.  One  of  these  occupies  the  central  and  upper  part 
of  the  gland;  the  other,  which  is  smaller,  is  placed  on  the 
axillary  side.  The  whole  tumor  is  above  the  level  of  the  old 
cicatrix.    It  is  freely  movable,  partly  hard  and  partly  elastic 
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to  the  touch.    One  point  above  and  to  the  inner  side  of  the 
nipple  is  inflamed  and  painful. 

July  20th.  Under  an  anaesthetic  the  whole  breast  was 
excised. 

The  patient  suffered  a  little  from  conjunctivitis  after  the 
operation,  but  otherwise  did  well,  and  on  Au/2rust  16th  went 
out,  the  wound  having  healed. 

Description  of  Tumor. — The  tumor  was  everywhere  en- 
capsuled.  It  was  composed  of  many  lobules,  separated  from 
one  another  by  fibrous  septa,  and  each  inclosed  in  a  capsule. 
Some  of  them  ^ew  into  thin-walled  cysts  containing  little 
or  no  fluid,  their  walls  being  in  contact.  The  growths  in  these 
cysts  were  in  some  cases  lobulated  finely  on  the  surface.  In 
a  few,  they  resembled  in  color  and  smoothness  a  mucous  nasal 
polypus,  but  were  in  consistence  a  little  firmer.  The  majority 
of  the  lobules  showed  on  section  a  finely  lobulated  appearance, 
the  outlines  of  the  little  lobules  being  crenulated,  and  some 
having  a  distinct  cavity  in  the  centre.  No  communication 
could  be  traced  between  the  various  cysts,  nor  could  any  be 
traced  directly  to  the  nipple.  Some  parts  of  the  growth  were 
hard,  firm,  and  fibrous.  There  were  no  blood  cysts,  nor  any 
of  the  translucent-looking  material  so  common  in  a  sarcoma. 
In  some  of  the  nodules  (felt  elastic  during  life)  there  were 
many  elongated  slit-like  spaces  with  smooth  walls,  the  sur- 
rounding material  being  acinous. 

Histologically  the  tumor  was  composed  of  spindle  cells  and 
gland  elements  (adeno-sarcoma). 

Case  XXXV. — Cystic  (duct)  sarcoma  of  right  breast; 
early  symptom  hemorrhage  from  nipple;  amputation.  (Re- 
ported by  Mr.  Phillips.) 

Eliza  A.,  aged  45,  a  governess,  was  admitted  into  Lydia 
ward  on  January  8th,  1884,  under  Mr.  Bryant's  care.  Patient 
was  delicate,  but  never  had  any  particular  disease.  Breasts 
have  been  always  tender,  but  no  history  of  injury.  Menstrual 
periods  regular. 

In  January,  1883,  one  year  before  admission,  patient  first 
noticed  a  pale  brownish  discharge  from  the  right  nipple.  It 
lasted  three  months,  and  was  increased  during  her  menstrual 
periods.  In  March  she  noticed  a  lump,  the  size  of  a  small 
marble,  on  the  upper  and  inner  part  of  her  right  breast.  This 
increased  visibly  during  her  menstrual  periods.    About  two 
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months  ago  it  began  to  grow,  and  since  then  her  menses  have 
been  irregular. 

On  admission.  Patient  is  a  florid-looking  woman,  and 
apparently  healthy.  The  upper  and  inner  aspect  of  the  right 
breast  is  occupied  by  a  ''  firm  but  not  hard  ^  lump,  measuring 
2iXli  inches,  and  with  the  longest  axis  vertical.  The  lump 
is  painful.  There  is  no  fluctuation.  The  skin  is  not  very  mov- 
able  upon  the  growth.  'A  hard  cord  cam  be  felt  running  down 
from  the  growth  to  the  nipple.  During  pressure  upon  the 
tumor  a  few  drops  of  serous  fluid  mixed  with  blood  came  from 
the  nipple.  Under  the  microscope  this  fluid  was  found  to  con- 
sist of  blood-corpuscles  forming  rouleaux.  A  small  gland  the 
size  of  a  nut  exists  in  the  axilla. 

The  breast  was  removed,  and  found  after  removal  to  have 
been  the  subject  of  cystic  degeneration  of  the  gland.  Into 
some  of  the  cysts  sarcomatous  growth  of  the  spindle-celled 
variety  existed.    Plate  IV.,  Fig.  9,  was  taken  from  this  case. 

19th.  There  was  primary  union  all  down  the  wound  ex- 
cept at  its  lower  part.  The  uppermost  stitches  were  taken 
out. 

26th.    Drainage  tube  taken  out. 

February  1st.    There  is  perfect  union  of  wound. 

9th.    Discharged  well. 

The  temperature  ran  a  normal  course  throughout. 

Case  XXXV L-r-Cystic  adeno-sarcoma  of  breast;  excision. 

Miss  C,  aged  46,  consulted  me  on  July  10th,  1885,  for  an 
affection  of  her  left  breast,  which  had  been  coming  on  for 
about  six  months,  and  was  accompanied  with  some  pain.  The 
whole  gland  seemed  to  be  indurated  and  enlarged,  and  to  the 
hand  felt  coarse  and  nodulated ;  below  the  nipple  a  hard  mass 
was  felt.  The  nipple  was  natural,  and  discharged  a  blood- 
stained fluid,  more  particularly  after  manipulation.  The  skin 
over  the  breast  was  natural,  and  the  lymphatic  glands  were 
not  enlarged. 

On  July  11th  the  breast  was  excised,  and  a  good  recovery 
ensued. 

To  the  eye  the  breast  was  clearly  undergoing  cystic  de- 
generation, the  whole  gland  being  full  of  small  cysts.  In  one 
lobe  these  cysts  had  much  increased,  and  one  of  them  con- 
tained an  intracystic  growth.  The  cysts  had  evidently  a 
connection  with  the  ducts,  since  during  life  there  was  a  nipple 
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dischaige,  and  after  the  removal  of  the  g:tand  fluid  could  be 
squeezed  out  of  the  nipple. 

Mr.  Symond's  report  on  the  case  is  appended. 

Report  of  Case  l^y  Mr.  Symonda. — The  breast  was  found  to 
contain  a  large  cyst  in  the  tissue  just  beneath  the  nipple, 
measuring  one  inch  across.  Pi'ojecting  into  one  end  of  the 
cj'st  was  a  rounded  solid  growth,  with  an  uneven  papillo- 
uiatous-looking  surface.  This  extends  beyond  the  limits  of 
the  Huid-containiug  portion  of  the  cyst  as  a  solid  cylinder, 
round  which  the  cyst  wall  is  closely  fitted,  so  that  in  a  trans- 
verse section  the  appearance  is  much  that  of  a  large  vein  tilled 
with  sf  growth.  The  section  has  a  whitish-gray  color.  No 
other  cyst  of  any  magnitude  was  seen,  liut  there  were  many 
small  ones.  The  rest  of  the  breast  looked  fairly  healthy.  The 
tissue  was  hard,  but  no  definite  tumor  was  visible. 

Microscopic  Exaininatton.~~The  solid  growth  iscomposed 
of  irregular  glandular  acini,  lined  by  short  columnar  cells, 
with  a  deep  layer  of  a  less  regular  form.  In  many  places  the 
cells  are  heaped  up,  and  then  are  smaller.  The  stroma  is 
composed  of  fine  fibrous  tissue,  and  contains  here  and  there 
a  cavernous  arrangement  of  vascular  tissue.  It  is  very  deli- 
cate in  parts,  and  forms  but  a  smalt  portion  of  the  whole;  in 
other  places,  however,  especially  where  the  growth  is  con- 
nected with  the  wall  and  outlying  bi-t^ast  tissue,  there  is  much 
solid  material.  This  contains  much  fibre  tissue,  spindle,  and 
a  few  myeloid  cells,  and  closely  resemhles  a  sarcoma.  This 
solid  growth  does  not  form  a  separate  tumor  in  the  breast, 
for  at  no  great  distance  from  the  cyst  wall  the  ordinary 
mnmmar>'  tissue  is  reached.  Such  a  sti-uctiire  as  that  de- 
scribed might  be  looked  upon  as  the  starting  point  of  the 
growtli,  but  it  forms  so  small  a  part  of  the  whole,  and  reaches 
so  short  a  distance  into  the  breast  tissue  proper,  that  the  \new 
seems  not  so  reasonable  as  the  one  stated  below.  The  c^'st 
wall  is  Uned  with  the  same  short  columnar  celts. 

There  are  other  cysts  visible  under  the  microscope  varj'ing 
from  :i  size  slightly  larger  than  a  normal  acinus  to  Jth  inch 
across.  TTie  smallest  are  evidently  dilated  acini  and  duels. 
These  ai-e  lined  with  rounded  or  columnar  cells,  according  to 
their  source  of  origin.  The  larger  ones,  of  which  two  or  three 
were  found,  contain,  besides  the  granules,  large  round  or  oval 
cells  with  nuclei,  and  these  cysts  are  lined  by  peculiar  large 
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cells.  Th^  ^Ehibtt  an  intracellular  and  intranuclear  networl^^H 
have  a  more  or  less  columnar  shape  altered  by  pressui-e,  and 
large  prominent  nuclei.  Tlioy  are  set  directly  upon  a  wall  of 
close  fibrous  tissue  containing  elongated  nuclei.  In  places 
these  cells  are  heaped  u|»  and  pi-oliferatiiig.  They  are  un- 
doubtedly the  prog^iitni  s  cf  the  lai-ge  granular  cells  found  in 
the  cysts.  Sometimes  liIIs  of  this  character  are  found  filling 
spaces  in  the  glandular  foi-mations.  and  showing  in  great  con- 
trast to  the  dark,  ahorl,  columnar  cells,  for  tliey  are  them- 
selves palOi  except  for  the  nucleus  and  granular  appearance. 
In  these  smaller  cysts  thort-  are  also  found  glandular  growths, 
connected  with  the  wall.  Where  attached  to  the  wall  there  is 
no  solid  growth  in  the  lu'ig'hboring  breast  tissue. 

So  far  as  the  descnption  has  been  carried,  it  will  ap- 
pear that  there  Is  no  solid  g-rawth  except  that  found  in  the 
C^ts. 

Examining  other  part  s  of  the  breast,  it  is  found  that  every- 
wjiere  some  channels  ■^<'\\\^  on,  that  thei-e  is  a  widespread 
activity  manifesting'  it^rlf  throughout  the  entire  organ,  cul- 
minatingin  the  formaiion  of  ovst!^  and  glandular  growths. 
Again,  it  must  be  stated  tluit  nnwln-i-i-  is  :iny  liii,'lily  nucleated 
tissue  to  be  found  except  on  the  margin  of  the  large  cyst  above 
referred  to.  The  fibre  tissue  is  dense,  and  contains  few  nuclei, 
and  everywhere  fat  is  found,  so  that  in  all  the  illustrations 
adipose  tissue,  where  not  sketched,  will  be  considered  to  be 
present  close  to  the  acini. 

The  presence  of  the  fat  seems  a  good  evidence  of  the  fact 
that  we  are  dealing  with  a  dilTused  change  in  the  breast,  and 
not  with  a  widely  disseminated  tumor,  a  point  insisted  upon 
by  Cornil  and  Banvier. 

The  first  departure  from  th^  normal  structure  is  seen  in 
the  acini.  The  cells  are  increased  in  number  and  obscure  the 
lumen,  and  the  wall  shows  as  a  thickeneed  fibrous  investment, 
with  very  few  nuclei. 

Next  several  acini  fuse  together  by  obliteration  of  the  in- 
tervening septa,  a  process  seen  in  all  parts  of  the  breast  in 
varying  degrees.  The  cells  are  smaller  and  more  irregular 
than  the  normal  ones.  In  some  places,  but  this  is  exceptional, 
fibrous  tissue  is  produced  at  the  same  time,  and  we  have  the 
appearances  of  an  alveolated  stroma  of  fibre  tissue,  the  spaces 
of  which  are  filled  with  epithelial  cells.     In  the  centre  of  some 
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spaces  is  seen  a  lumen,  while  in  others  the  cells  have  accumu- 
lated  to  such  an  extent  as  to  obliterate  all  trace  of  it. 

Such  are  the  various  morbid  appearances  seen  in  this  breast. 
The  sequence  of  events  it  is  not  so  easy  to  arrange,  for  though 
there  are  some  small  adenomatous  growths  in  cysts,  I  cannot 
follow  the  development  of  such  out  of  the  earlier  changes  de- 
tailed above. 

It  is  important  to  compare  this  case  with  the  sketches  of 
the  breast  from  Mrs.  T.  (Case  I.),  where  a  pure  cystic  change 
is  seen,  and  with  that  of  Mrs.  T.  (Case  XX.),  where  a  pure  ade- 
nomatous growth  hangs  by  a  pedicle  to  the  wall  of  a  cyst. 
Whatever  view  be  taken  of  the  sequence  of  events  in  this 
breast,  the  following  conclusions  seem  justified : 

1.  That  the  change  is  a  general  one. 

2.  That  there  is  no  new  solid  formation  outside  of  cysts. 

3.  That  the  departure  from  the  normal  begins  in  the  epi- 
thelium of  the  ducts  and  acini,  and  proceeds  either  toward 
cyst  formation  or  fusion  of  many  acini,  to  one  or  to  both  of 
which  changes  new  formation  of  gland  tissue  succeeds. 

It  may,  I  think,  also  be  surmised,  when  we  consider  the 
appearances  presented  by  the  large  cyst  in  Case  I.,  and  the 
connection  between  the  intracystic  growth  and  the  cyst  wall 
in  this  case,  that  the  glandular  formation  arises  by  outgrowths 
from  the  cyst  wall,  and  is  a  pure  intracystic  growth,  and  not 
a  protrusion  inward  of  a  tissue  formed  outside  the  acini  and 
ducts.  As  in  Cases  XVIL  and  XX.,  the  growth  may  be  viewed 
as  an  adeno-sarcomatous  papilloma. 

Case  XXX VII. — Cystic  sarcoma  of  right  breast;  ulcera- 
tion of  skin  over  it;  excision;  recovery.  (Reported  by  Mr.  H. 
IHsmorr.) 

Dora  Q.,  an  anaemic-looking  woman,  aged  53,  was  admitted 
into  Lydia  ward  on  December  16th,  1873,  under  the  care  of 
3Ir.  Bryant.  She  had  noticed  for  many  years  in  her  right 
"breast  a  lump,  at  first  not  larger  than  a  nut.  Her  sister, 
^'hile  in  bed,  had  put  her  elbow  on  the  patient's  breast  while 
xaising  herself  up.  This  gave  her  a  great  deal  of  pain,  and 
the  small  lump  then  appeared;  it  gradually  increased  in  size, 
"but  did  not  trouble  her  much  till  about  six  weeks  before  ad- 
mission, when  she  caught  cold,  and  it  enlarged  rapidly;  the 
skin  broke  in  two  places  over  two  prominent  lumps;  the  bridge 
between  them  gave  way  and  united  the  separated  sores;  these 


270 


Disc: 


of  Ihe  Breast. 


increased  in  size  and  discharged  very  mucb.  On  admission, 
tlie  breast  was  the  seat  of  a  tumor  the  size  of  a  cocoanut, 
which  was  somewhat  nodulated  on  the  surface;  the  skin  on  the 
inner  side  of  the  nipple  was  red  from  capillary  congestion;  on 
the  outside  there  was  an  ulcerated  surface  five  inches  by  four, 
which  was  in  great  part  covered  by  a  blackish  slough.  The 
edge  of  the  skin,  though  adherent  to  the  tumor,  was  not  in- 
filtrated by  new  grovvtii.  The  glands  in  the  axilla  were  en- 
larged, but  there  was  no  enlargement  of  the  abdominal  viscera^j 
and  the  other  breast  was  healthy. 

On  December  23d  she  was  put  under  the  influence  ofl 
chloroform,  and  the  tumor  was  removed  by  two  semi-elliptical 
incisions,  with  the  enlarged  axillary  glands.  The  two  edges 
of  the  wound  were  brought  together  and  supported  by  strap- 
ping. There  were  no  adhesions  of  the  tumor  to  the  deeper 
parts.  A  section  of  the  tumor  showed  a  large  single  cyst 
w*ith  definite  walls,  its  cavity  being  filled  with  sessile  growths 
of  a  lobulatiHl  form,  tough  consistence,  and  gelatinous  look. 
The  microscope  showed  it  to  consist  of  a  looselj'  flbrillated 
connective-tissue  spindle-celled  sarcoma  and  a  larger  number 
of  round  fatty  nuclei  scattered  through  it. 

After  the  operation  a  morphia  injection  was  given,  which 
^eatly  relieved  the  patient,  but  she  was  very  sick  the  day 
after,  and  perspired  freely  for  some  two  or  three  days. 

29th,  The  wound  is  looking  ver>'  healthy,  and  covered  with 
granulations.  There  has  been  a  httle  diarrhoea,  accompanied 
by  pain  in  the  abdomen.    Temperature  98.6°,  pulse  78. 

January  ITth,  1874.  The  patient  has  gone  on  irapro\-ing; 
there  has  been  a  good  deal  of  pei-spiration,  at  night  particu- 
larly, after  which  she  complained  of  weakness,  but  her  ap- 
petite has  been  good.  Six  pieces  of  skin  were  transplanted  to 
the  wound,  four  of  which  seem  to  have  taken.  Slie  gets  up 
for  an  hour  or  two  in  the  day.  The  wound  decreased  in  sise, 
and  on  the  27th  was  the  shape  of  a  triangle,  each  side  being 
about  two  and  a  half  inches  long. 

29th.  Eight  pieces  of  skin  were  transplanted,  six  of  which 
were  thought  to  have  taken  five  days  later  from  this  time. 
She  went  on  capitally,  and  left  the  hospital  on  February  9th, 
the  wound  having  lessened  in  size  half  an  inch  in  ten  days. 

This  patient  was  known  to  have  been  well  three  yeai-s  later. 

Case  XXXVIII. — Cystic  carcinoma  of  breast;  excision. 
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Miss  8.,  about  forty-five  years  of  age,  consulted  me  on 
December  19th,  1884,  on  the  advice  of  Mr.  Bisshopp,  of  Tun- 
bridge  Wells,  for  a  tumor  involving  her  right  breast  of  more 
than  two  years'  growth.  She  was  first  seen  by  Mr.  Bisshopp 
in  November,  1882,  when  the  tumor  had  been  discovered  some 
months.  It  was  then  hard,  but  painless;  it  grew  gradually. 
When  I  saw  her  the  whole  breast  seemed  to  be  involved  in 
the  disease,  and  was  hard  and  nodular.  The  nipple  and  skin 
over  the  breast  were  natural.  I  regarded  the  case  as  one  of 
cancer,  and  advised  its  speedy  removal.  Sir  James  Paget 
saw  the  case  and  gave  a  like  opinion.  On  January  9th,  1885, 
the  operation  was  performed,  and  the  wound  healed  at  once 
by  quick  union. 

The  lady  is  now  (two  and  a  half  years  after  the  operation) 
well. 

Beport  of  Tumor  by  Mr.  Symons. — The  tumor  was  situated 
beneath  the  nipple  in  the  substance  of  the  breast,  and  mea- 
sured about  one  and  a  half  by  two  inches.  The  section  when 
fresh  showed  a  pinkish  color,  with  many  yellow  spots  resem- 
bling altered  secretion,  plugging  ducts.  There  were,  besides, 
many  larger  spaces  with  smooth  walls  filled  with  a  yellowish- 
gray  or  darker  thick  fluid.  The  tumor  was  not  limited  by 
any  capsule,  but  blended  directly  with  the  breast,  and  in  some 
places  with  the  adipose  tissue.  When  a  thin  slice  was  cut  and 
the  yellow  contents  of  the  spaces  removed,  the  whole  closely 
resembled  cavernous  tissue,  so  numerous  were  the  spaces  and 
80  scanty  the  stroma.  Examined  microscopically  in  water, 
the  yellow  material  was  found  to  be  composed  of  cells  of  all 
shapes,  and  in  all  stages  of  degeneration,  the  prevailing  shape 
being  an  irregular  columnar.  Numerous  fatty  granules,  and 
plates  and  rounded  or  irregular  masses  of  carbonate  of  lime 
also  were  present. 

The  microscopical  appearances  are  shown  in  the  drawing 
below  (Fig.  11),  made  under  a  low  magnifying  power.  The 
spaces  are  of  various  sizes  and  shapes,  are  all  of  a  tubular 
character,  and  most  of  them  have  a  distinct  lumen,  occupied 
when  fresh  by  the  yellow  material  above  described,  and  which 
has  nearly  all  fallen  out  in  the  preparation  of  the  section.  The 
epithelium  lining  these  spaces  is  arranged  mostly  in  a  double 
or  triple  layer,  having  a  distinct  dark  line  where,  uniting,  they 
limit  the  lumen,  an  appearance  resembling  the  striated  border 


373 


Dueases  of  tkeSretat. 


of  Briicke.  In  other  spaces  the  epithelium  is  more  abundant, 
and  forms  irregular  elevations  projecting  toward  the  lumen, 
which  is  in  some  instances  entirely  obliterated.  Under  a 
high  power  this  last  arrangement  closely  i-esembles  an  alveolus 
of  an  ordinary  carcinoma  of  the  breast.  The  stroma  is  fibrous, 
with  verj'  few  nuclei  or  vessels,  differing  iu  these  respects 
markedly  from  the  stroma  of  new  growths  generally.  The 
epithelial  cells  are  lai'^,  angular,  closely  fit  int-o  one  another, 
and  have  prominent  round  or  oval  nuclei.  As  they  increase 
in  number  many  become  granular  and  some  vacuolated. 


Flo.  It.— m>aUrC*rdncniuot  Bretttt.    CueM. 

The  growth  was  not  confined  to  the  nipple,  but  was  placed 
somewhat  below  this  point.  Moreover,  it  invaded  the  sur- 
rounding adipose  tissue.  On  these  grounds,  and  on  account 
of  the  large  size  of  the  tumor,  the  large  number  of  the  spaces, 
and  the  absence  of  any  large  cysts,  the  formation  must,  I 
think,  be  considered  as  no  mere  duct  dilatation,  but  a  new 
growth,  the  prevailing  character  of  which  is  its  tubular  form. 
This  character  is  determined  probably  by  the  seat  of  origin, 
for  when  contrasted  with  another  case,  that  of  Mrs.  T.  (Case 
I.),  the  absence  in  all  the  sections  of  ordinary  breast  tissae 
and  fat  conQrms  the  view  that  this  is  a  new  formation. 
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Casb  XXXIX. — Cystic  cancer  of  breast. 

Miss  B.,  aged  43^  for  ten  years  has  had  clear  discharge 
from  her  left  nipple^  gluing  it  to  her  linen.  At  times  the  dis- 
charge has  been  blood-stained ;  she  has  had  occasional  sharp 
pain  in  the  breast.    The  catemenia  regular. 

Seven  years  ago  the  lump  was  the  size  of  a  nut;  now 
(April,  1882)  it  is  the  size  of  an  orange. 

The  lymphatic  glands  and  the  skin  over  the  breast  are 
healthy.  Breast  excised  by  Mr.  Shipman,  of  Qrantham,  and 
found  to  be  cancerous. 

The  growth  had  clearly  grown  from  a  cyst. 

Case  XL. — Cancer  of  breast  following  cystic  disease  com- 
ing on  after  prolonged  suckling. 

Sarah  C,  aged  44,  the  mother  of  one  child,  which  she 
suckled  for  three  years  up  to  six  weeks  ago,  applied  to  me  on 
April  25th,  1865,  for  a  soft  swelling  the  size  of  an  qqq  in  the 
outer  lobe  of  her  right  breast.  It  was  fluctuating,  and  had 
been  coming  two  months. 

Under  tonics  the  swelling  seemed  to  get  smaller,  but  in 
June  the  skin  over  it  became  adherent,  and  in  July  pus  escaped 
from  the  nipple. 

,    On  August  17th  the  cyst  burst  and  discharged  a  yellow 
serous  fluid.    The  case  then  did  well. 

In  January,  1866,  patient  reappeared  with  the  breast 
generally  infiltrated  and  fixed  to  the  chest;  the  skin  over  the 
breast  was  likewise  infiltrated,  and  in  one  spot  ulcerated. 

At  this  time  the  diagnosis  of  an  acute  carcinomatous  in- 
filtration of  the  breast  was  easily  made,  and  from  the  history 
of  the  case  it  seems  probable  that  it  originated  within  the 
cyst  of  which  the  report  gives  a  history. 

Had  the  cyst  been  excised  when  first  treated,  the  cancerous 
disease  might  have  been  prevented. 

Case  XLI. — Cystic  carcinoma  of  breast  following  blood 
cyst;  excision  of  breast;  return  and  death  in  one  year. 

Mrs.  C,  aged  58,  nursed  eight  children  without  trouble. 

Lump  in  right  breast  for  six  months,  having  been  preceded 

by  a  discharge  from  the  nipple  of  blood  for  one  and  a  half 

years.    When  I  first  saw  her  on  May  5th,  1876,  there  was  a 

cyst  the  size  of  a  walnut  on  the  outer  side  of  her  right  nipple. 

By  pressure  all  the  sanguineous  fluid  could  be  squeezed  out  of 

it,  and   the  wall  of  the  tumor  fell  in,  leaving  a  concavity. 
10—18 
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Pressure  was  applied  to  the  tumor  by  cotton  wool  and  strap- 
ping. 

November  29th.     No  tumor  can  be   felt.     The  hollow 

beneath  nipple  is  still  distinct.  No  dischai^  from  nipple  for 
three  weeks. 

July  28th9 1879.  After  the  lapse  of  three  years  nipple  re- 
tracting; some  thickening  in  seat  of  cyst.  No  discharge  from 
the  nipple;  skin  slightly  infiltrated  over  seat  of  old  cyst.  No 
axillary  glands  enlarged. 

August  6th.    Excised  breast;  good  recoveiy. 

June,  1880.    Died  with  internal  cancer. 

The  interest  of  this  case  rests  on  the  fact  that  for  at  least 
four  years  before  any  symptom  of  local  cancer  appeared  there 
was  clear  evidence  of  the  presence  of  a  duct  cyst.  That  the 
cancer  developed  in  the  cyst  there  can  be  little  question,  since 
it  was  in  the  seat  of  the  cyst  and  of  the  gland  over  it  that 
the  first  signs  of  carcinoma  appeared. 

It  was  a  source  of  regret  to  me  when  I  saw  this  serious 
trouble,  that  excision  of  the  breast  had  not  been  {performed 
earlier.    The  results  might  then  have  been  different. 

Case  XLIL — Carcinoma  involving  a  mamma  the  seat  of 
cystic  disease;  excision;  return  five  years  later. 

Mrs.  S.,  aged  42,  the  mother  of  one  child,  consulted  me  in 
Februaiy,  18TC,  for  a  tumor  in  her  left  breast  which  she  had 
discovered  four  months,  and  which  had  steadily''  increased. 

The  tumor  was  situated  in  the  axillary  lobe  of  the  gland; 
nipple  natural;  axillary  glands  free.  The  growth  was  clearly 
scirrhous. 

Excision. — Axillary"  lobe  infiltrated  with  carcinomatous 
material  and  simple  cysts  in  other  parts  of  the  gland,  one 
filled  with  inky  fluid ;  no  intiTicystic  growths. 

Good  convalescence. 

Remained  well  for  nearly  five  years,  that  is  till  December, 
1881,  when  signs  of  return  of  cancer  appeared  in  the  cicatrix. 

Case  XLIII. — Cystic  carcinoma  of  breast  following  upon 
ordinary  scirrhus. 

Ann  C,  aged  60,  came  under  my  care  in  July,  1864,  with  an 
infiltration  of  her  right  breast.  Three  months  later  the  skin 
over  the  gland  became  adherent  and  infiltrated,  and  the  axil- 
larv'-  glands  enlarged. 

In  April,  1865,  a  cyst  appeai'ed  in  the  upper  part  of  the 
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tumor^  and  rapidly  increased^  so  much  so  that  in  July  it 
threatened  to  burst.  This,  however,  did  not  take  place.  In 
September  chest  complications  appeared  which  destroyed  life. 

Case  XLIV. — Cystic  carcinoma  of  breast;  excision;  cure. 

Ann  C,  a^d  49,  the  mother  of  five  children,  all  of  whom 
she  suckled. 

For  four  and  a  half  years  she  had  discharge  of  blood-stained 
fluid  from  the  nipple,  which  could  be  increased  by  pressure. 

The  gland  had  steadily  enlarged  during  this  period. 

April  17th,  1865.  Breast  large  and  nodular.  The  skin  was 
adherent  to  the  breast,  and  the  nipple  was  retracted,  the 
tumor  was  clearly  cystic  in  its  nature.  The  breast  was  sub- 
sequently excised  and  the  patient  recovered.  The  disease  was, 
as  suspected,  cystic  carcinoma,  the  gland  being  full  of  cysts, 
and  the  cysts  of  intracystic  carcinomatous  growths. 

Case  XLV. — Cystic  carcinoma  of  breast;  sloughing  of 
growth;  hemorrhage;  removal;  relieved. 

Harriet  A.,  aged  70,  was  admitted  into  Lydia  ward  on 
January  28th,  1879,  under  Mr.  Bryant.  She  has  had  four 
children,  the  youngest  of  which  is  now  thirty-five  years  of  age. 
There  is  no  history  of  tumors,  and  patient  has  always  been 
healthy. 

The  patient  first  noticed  a  small  lump  in  the  axillary  por- 
tion of  her  left  breast  ten  years  ago,  and  it  has  continued  to 
increase  in  size  since.  On  Friday  evening  last  it  began  to 
weep  with  blood. 

On  admission.  *  The  left  breast  is  occupied  by  a  hard  in- 
filtrating growth  which  implicates  the  skin  and  deeper  parts, 
extending  from  near  the  left  border  of  the  sternum  to  the 
middle  of  the  axilla,  and  from  the  third  rib  above  to  a  point 
in  a  line  with  the  ensiform  cartilage.  The  breast  is  not  dis- 
tinguishable, and  the  site  of  the  nipple  is  occupied  by  a  de- 
pressed ulcerating  induration  marked  with  dilated  vessels: 
the  ulceration  is  superficial,  and  covers  an  area  an  inch  in  di- 
ameter. External  to  this  is  a  large,  oval,  fluctuating  swelling, 
limited  above  by  a  deep  furrow.  The  swelling  is  about  three 
inches  by  two;  the  skin  over  it  is  thin,  red,  and  livid;  about 
the  middle  of  it  is  a  black  spot,  from  which  the  hemorrhage 
took  place  on  the  24th  inst.  There  is  no  enlargement  of  the 
axillary  gland. 

On  the  28th  and  29th  more  hemorrhage. 
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January  30t.h.    The  cyst  has  collapsed;  the  skin  around  the 

opening  is  sloughing,  and  it  is  discharging  a  fcetid  grumous- 

oking  material. 

January  31st.     Operation. — Two  elliptical  incisions  were 

made  from  the  median  line  of  the  body  mnning  obliquely 

own  ward  and  outward,  about  five  inches  in  lengrth,  and  three 

'jcbus  apart  at  the  centre.     The  whole  of  the  bre-ast  and  car- 

jma  were  removed  as  far  down  as  the  pectoratis  major. 

wound  was  washed  with  warm  iodine  water,  two  sUver 

i-es  were  introduced  at  the  upper  angle  of  the  wound,  and 

ce  of  terebene  lint  applied  over  it  with  a  bandage  to  keep 

un'Ksings  in  their  place. 

February  2d.     The  wound  was  dressed  and  the  silver  su- 
«<  removed, 
.arch  10th.    The  patient  was  discharged  to-day  convales- 
mt. 
The  walls  of  the  cyat  after  excision  on  section  showed  small 
und  cells.     The  hard  mass  was  evidently  scirrhus  undergo- 
'atty  degeneration.     It  was  in  one  large  cyst  which  had 
ired.      There   were    other    cysts    filled   with    cancerous 
growths, 

Case  XLVI. — Cystic  carcinoma  of  mammae,  with  cystic 
degeneration  of  breast;  excision;  relieved. 

Mary  Ann  W.,  aged  50,  was  admitted  into  Astley  Cooper 
ward  on  June  15th,  1878,  with  a  hard  swelling  reaching  from 
the  nipple  upward  two  inches.  The  nipple  was  retracted  and 
the  skin  was  adherent  to  the  growth  beneath.  The  axillary 
lymphatic  glands  were  not  enlarged.  Her  previous  history 
was  good,  as  was  that  of  her  family. 

It  was  only  about  six:  months  before  her  admission  that 
she  Srst  noticed  a  little  pain  in  the  breast  and  a  dimpling  of 
the  skin,  beneath  which  was  a  small  lump.  The  lump  in- 
creased in  size,  and  became  very  painful  when  touched.  She 
then  saw  Mr.  Bryant,  who  advised  the  removal  of  the  breast. 

June  16th.  Chloroform  was  administered,  and  the  hreast 
removed.  The  mass  was  found  to  be  caneerous,  and  cysts 
were  found  to  be  freely  distributed  throughout  the  gland 
tissue. 

She  left  the  hospital  on  September  lith  convalescent. 
Case  XLVII. — Recurrent  carcinoma  of  mamma;  excision; 
relieved;  carcinoma  of  cyst. 
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Jane  R.,  aged  47,  a  married  woman,  was  admitted  into 
Lydia  ward  on  15th  October,  1877.  She  was  the  mother  of 
eight  children,  six  of  whom  where  living,  the  youngest  being 
fifteen  years  of  age.  She  had  suckled  all  her  children  with 
her  affected  breast. 

She  had  always  enjoyed  good  health  until  about  twenty 
months  before  admission,  when  she  noticed  for  the  first  time 
a  little  lump  in  her  right  breast  about  the  size  of  a  walnut. 
Ten  months  later  it  increased  rapidly. 

On  February  9th  she  was  operated  upon  at  another  hospi- 
tal, and  the  tumor  was  removed,  leaving  the  breast  and  nipple, 
which  were  not  infiltrated.  She  left  the  hospital  on  March 
11th,  with  the  wound  perfectly  healed. 

On  admission.  The  patient  stated  that  about  two  months 
after  her  discharge  from  the  hospital  she  noticed  a  slight 
swelling  in  the  cicatrix  of  the  old  wound  as  well  as  pricking 
pains;  the  growth  rapidly  increased  in  size  until  it  became  a 
circular  tumor  four  inches  in  diameter,  a  little  to  the  right  of 
the  sternum.  It  was  hard  to  the  touch,  movable  over  the 
I)ectoral  muscles,  and  infiltrated  the  skin  for  three  inches. 
The  skin  was  purple  and  shining,  and  had  about  its  centre  a 
small  prominence. 

October  23d.  Chloroform  was  administered,  and  the  tumor 
was  removed  by  two  incisions,  inclosing  a  space  about  five  by 
six  inches;  there  was  but  little  hemorrhage.  The  growth  had 
to  be  dissected  off  the  pectoral  muscles.  The  incision  left  a 
largt^  cavity,  into  which  a  porringer  without  the  handle  might 
be  embedded.  This  was  left  to  granulate.  One  suture  was, 
however,  put  in  at  the  right-hand  side  of  the  wound. 

The  tumor,  when  cut  into,  exhibited  a  large  cavity  contain- 
ing serous-looking  fiuid.  The  walls  were  composed  of  very 
soft  cancerous  growth  made  up  of  epithelial  elements. 

November  16th.  There  was  a  small  growth,  the  size  of  a 
cherry,  noticed  to  be  growing  from  the  bottom  of  the  fossa 
near  the  lower  and  right  side.  This  was  thought  to  be  a  por- 
tion of  the  old  growth  left  behind  after  the  operation.  The 
following  day  it  was  removed.  There  was  very  little  bleeding 
and  not  much  pain. 

December  12th.     She  left  the  hospital  convalescent. 

Six  months  later  this  patient  was  well. 

In  this  case  the  e\ils  of  a  partial  operation  for  carcinoma 
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are  well  illustrated,  for  had  the  rule  which  is  generally  con- 
sidered by  surgeons  as  a  binding  one  been  observ^ed,  and  the 
whole  breast  been  removed  when  the  primary  tumor  was 
taken  away,  the  second  operation  would  not  probably  have 
been  called  for. 

Case  XLVIII. — Cystic  sarcoma  of  one  breast;  removal; 
followed  in  nine  years  by  cancer  in  opposite  breast. 

Mrs.  W.,  aged  CO,  the  mother  of  one  child,  which  she  could 
not  nurse  as  her  nipples  were  retracted. 

Twent^'^  years  ago  she  had  a  small  lump  in  her  right  breast, 
which  disappeared  entirely  in  the  course  of  two  years. 

February,  1872.  Observed  a  lump  in  the  same  spot,  which 
has  increased  rapidly,  so  that  now  (April,  1873)  it  is  the  size 
of  a  cocoanut.  Tumor  clearly  lobulated  and  cystic;  axiUary 
glands  free. 

The  breast  was  removed  and  was  clearly  cystic  spindle- 
celled  sarcoma;  a  good  recovery  followed  the  operation. 

June  14th,  1882.  A  tumor  appeared  in  the  left  or  opposite 
breast  which  infiltrated  the  gland,  and  gave  rise  to  retraction 
of  nipple  and  puckering  of  skin.  It  was  an  example  of  ordi- 
nary carcinoma. 

Nothing  was  done,  as  the  patient  refused  to  be  operated 
upon. 

This  case  is  worthy  of  record  as  an  example  of  a  patient 
having  a  carcinomatous  tumor  of  one  breast  follow  upon  the 
removal  of  a  c^'stic  sarcomatous  tumor  in  the  other,  although 
at  ten  years'  interval.     Such  cases  are  rare. 

I  have,  however,  now  under  observation  a  lady,  aged  68, 
who  has  had  for  at  least  twenty  years  a  perfect  specimen  of 
scirrhous  carcinoma  of  the  left  breast,  which  has  remained 
unchanged  for  four  and  a  half  years,  while  in  her  right  she 
has  had  a  rapdily  growing  round-celled  sarcomatous  tumor 
removed  with  recurring  growths  on  seventeen  occasions,  dur- 
ing these  years,  her  general  health  being  perfect.  (See  Case 
L,  in  Chapter  XX.) 

Case  XLIX. — Cvstic  carcinoma  of  breast. 

Mrs.  R,  aged  83,  the  mother  of  many  children,  all  of  whom 
she  had  suckled,  consulted  me  on  June  27th,  1877,  for  a  cj'stic 
carcinoma  of  her  left  breast  which  had  been  coming  on  for 
one  and  a  half  years. 

The  tumor  was  of  the  size  of  an  orange,  and  fluctuating; 
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skio  over  it  infiltrated,  but  not  the  axillary  glands;  nipple 
natural. 

Maternal  aunt  had  had  cancer. 

No  operation  advised  on  account  of  age. 

Case  L. — Cyst  in  breast  becoming  the  seat  of  carcinoma; 
removal  of  tumor  followed  by  death  from  secondary  growth 
five  years  later. 

The  following  case,  which  occurred  in  the  practice  of  Mr. 
Birkett,  is  a  good  one  to  show  how  a  cyst  may  exist  for  years 
in  a  breast  gland  before  it  becomes  the  seat  of  intracystic 
growth.  The  case  is  described  as  follows  in  the  hospital  cata- 
logue (Preparation  2,309°):  represents  a  portion  of  the  left 


Fro.  H.— Cyit  witli  ptnduloiu  IntracywOc  OardnomatoiM  Growth.    Cue  M. 


mammary  gland,  consisting  of  cancer,  which  contained  cysts. 
A  large  cyst  (Fig.  12)  is  seen  with  a  growth  attached  to  its 
walls.  The  cyst  was  filled  with  bloody  scrum,  and  the  growth 
consisted  of  the  elements  of  carcinoma. 

Case  of  Mrs.  B.,  aged  40,  a  private  patient  of  Mr.  Birkett 
in  1853.  Ten  years  before,  she  discovered  a  lump  in  her  left 
breast,  but  suckled  with  it  subsequently,  and  enjoyed  good 
health.  Five  months  before  removal,  on  May  l!)th,  1853,  the 
tumor  became  rapidly  larger,  and  fluctuation  could  be  de- 
tected in  it.  It  measured  more  than  three  inches  across,  and 
occupied  the  axillary  half  of  the  breast. 

The  patient  recovered  from  the  operation,  and  was  per^ 
fectly  well  for  two  years  and  nine  months.    A  growth  then 
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formed  in  the  axilla,  which  ulcerated,  and  cancer  was  devel- 
oped in  other  organs,  and  for  two  years  she  suffered  intensely. 
She  ditrd  fourteen  years  after  the  discovery  of  the  primarj" 
growth.  On  post-mortem,  cancer  was  found  in  the  left  hu- 
merus, left  femur,  and  left  innominate  bone,  also  on  the  lum- 
bar vert«brje,  and  in  the  liver. 

DiAGxosis  OF  Cystic  Tumors. 

In  the  examination  of  every  tumor  of  the  breast,  and  par- 
ticularly of  one  in  a  woman  over  thirty-five,  the  surgeon  as  a 
matter  of  habit  should  allow  the  possibility  of  the  case  having 
a  cj'stic  origin  to  pass  before  his  mind.  By  so  doing  he  will 
not  only  prevent  errors  of  practice  which  may  be  grievous, 
but  at  the  same  time  he  will  guard  against  sources  of  serious 
mortification,  for,  I  take  it,  there  are  few  things  more  humili- 
ating to  a  surgeon  than  an  error  in  practice  based  upon  a 
wrong  diagnosis,  when  the  error  is  not  due  to  the  inherent 
difficulties  of  the  case,  but  to  a  want  of  care.  VTben  the 
tumor  is  in  the  breast  of  a  woman  over  forty  years  of  age  this 
caution  is  more  necessarj",  for  cystic  tumoi's  of  all  kinds  are 
more  prone  to  occur  in  women  over  thirty -five  and  past  the 
prime  of  life  than  in  younger  subjects.  In  1S61  I,  however, 
removed  a  sero-cystic  tumor  from  the  breast  of  a  gii'l  aged 
twenty,  which  had  been  growing  for  three  years,  and  at  the 
time  of  operation  measured  twenty-two  inches  in  circumfer- 
ence, and  weighed  after  removal  two  and  a  half  pounds.  This 
preparation  is  preserved  in  the  Guj-'s**  musouui,  with  an- 
other'*  in  which  a  cystic  duct  sarcoma  of  one  and  a  half  years' 
growth  was  removed  from  a  girl  aged  fifteen.  When  the 
tumor  seems  part  of  the  breast  gland  itself,  and  appears  as  a 
single  or  possibly  double  growth  in  one  or  more  lobes  of  the 
gland;  when  the  swelling  is  very  hard  and  tense,  and  is  not 
the  seat  of  pain  even  when  handled:  when  it  has  existed  for  ] 
several  years,  and  has  given  rise  to  no  other  sjTuptoms  than  ! 
such  as  arc  referable  to  its  mechanical  presence,  the  probabili- 
ties of  the  tumor  being  cystic  are  very  great.  When  the 
swelling  is  bossy  or  botryoidal,  and  fiuctuation  can  be  de- 
tected in  some  of  its  parts;  when  with  the  swelling  there  is  a 
discharge  from  the  nipple,  aud  this  discharge  can  be  increased  I 
by  pressure  or  manipulation,  the  diagnosis  of  cystic  disease  ia   I 
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evident,  and  with  the  nipple  discharge  the  diagnosis  of  a 
duct  cyst  is  clear. 

Whether  the  cysts  be  simple  or  proliferous  is  another 
question,  and  if  the  latter,  the  nature  of  the  growth  they  con- 
tain is  still  a  third.  In  a  general  sense  it  may  be  said  that  a 
single  cyst  is  more  probably  simple  than  when  the  cysts  are 
multiple  and  form  a  polycystic  tumor;  that  is,  when  a  lobule 
of  a  gland  is  expanded  by  the  presence  of  a  single  C3''st,  tlxat 
cyst  is  more  likely  to  be  of  a  simple  kind  than  when  the  cystic 
disease  has  involved  more  of  the  lobule.  Simple  polycystic 
disease  of  the  breast  is  a  rare  affection,  except  as  a  result  of 
general  glandular  degeneration.  When  a  discharge  from  the 
nipple  exists,  and  that  discharge  is  bloody,  the  probabilities 
of  a  cyst  containing  some  intracystic  growth,  however  small, 
should  be  recognized,  since  it  is  from  the  vessels  of  the  intra- 
cystic growth  that  the  bleeding  as  a  rule  takes  place.  Sim- 
ple cysts  rarely  bleed.  When  the  bleedmg  is  encouraged 
by  or  has  followed  manipulation,  the  probabihties  of  the 
<5y8t  containing  an  intracystic  growth  are  very  great.  When 
a  cystic  tumor  exists  in  a  lobule  of  the  gland  as  a  fluctuating 
swelling  in  some  parts  and  a  more  solid  one  in  others,  the 
diagnosis  of  solid  with  cystic  growth  is  tolerably  clear;  and 
when  with  this  there  is  a  free  discharge  of  a  bloody  kind  from 
the  nipple,  the  diagnosis  of  cystic  duct  and  glandular  disease 
is  highly  probable.  These  lobular  cystic  tumors  often  present 
a  somewhat  typical  shape,  such  as  that  of  a  pear,  the  narrow 
part  of  which  is  represented  by  the  nipple  (Plate  IV.,  Fig.  1). 
Few  of  these  tumors  cause  pain.  Advice  is  sought  as  a  rule 
either  on  account  of  the  tumor  or  on  account  of  the  nipple  dis- 
-charge,  not  because  of  pain. 

The  diagnosis  of  a  cystic  adeno-fibroma  or  adeno-sar- 
-coma  is  to  be  made  out  by  attention  to  the  same  points  as 
help  the  diagnosis  of  these  growths  when  uncomplicated  with 
cysts;  that  is,  a  cystic  adeno-flbromatous  or  sarcomatous 
^owth  simply  troubles  from  its  size  or  from  its  nipple  dis- 
charge. By  its  growth  it  expands  the  integument  over  it, 
and  spreads  out  such  portions  of  the  breast  gland  as  may  be 
superficial  to  it,  but  it  in  no  other  way  involves  its  coverings 
(Plate  IV.,  Fig.  2).  The  skin  may  be  stretched  even  to  a  rup- 
ture, but  even  then  the  skin  as  tissue  will  be  neither  invaded 
nor  infiltrated  with  disease.    The  cj'sts  themselves  may  even 
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burst  and  discharge  their  contents  externally,  but  under  such, 
circumstances  the  integument  that  fringes  the  edges  of  the 
ruptured  orifice  will  still  be  seen  free,  and  can  be  readily- 
distinguished  even  from  the  extruded  or  extruding  intracystic 
fungating  contents  (Plate  IV.,  Fig.  3).  The  nipple  may  be  so 
flattened  out  as  nearly  to  be  indistinguishable,  but  it  will  only 
in  very  exceptional  cases  be  drawn  in  by  the  disease,  as  seen 
so  frequently  in  cancer;  and  even  should  it  be  drawn  in,  in- 
quiry will  generally  reveal  the  fact  that  such  a  condition  was 
either  congenital,  or  that  some  cicatrix  of  a  former  abscess 
had  altered  its  normal  shape.  Should  the  cyst  be,  however, 
more  central  and  separate  the  lactiferous  ducts,  nipple  retrac- 
tion is  to  be  expected. 

The  lymphatic  glands  (axillary  and  clavicular)  will  rarely 
be  involved ;  when  they  are  they  will  be  affected  actively  from 
lymphatic  irritation  rather  than  from  lymphatic  absorption, 
and  under  such  circumstances  the  enlargement  is  more  fre- 
quent when  the  cysts  have  burst  through  and  irritated  the 
skin  than  under  other  circumstances.  In  some  forms  of  rap- 
idly growing  cystic  sarcomatous  as  well  as  solid  sarcomatous 
tumors,  the  lymphatic  glands  are,  however,  seriously  affected. 

The  diagnosis  of  cystic  carcinoma  will  turn  upon  the 
same  points  as  that  of  the  more  common  kind  of  cancer. 
Thou.erh  the  growth  may  have  orignated  in  a  tube  or  cyst,  it 
will  not  long  be  confined  in  its  capsule,  for,  obedient  to  its 
nature,  it  will  invade  its  c^st  walls  and  creep  into  the  tissue 
outside.  The  tumor  will  then  spread  into  the  neighboring 
parts  by  the  one  marked  way  in  which  carcinomatous  tumors 
locally  spread,  viz.,  by  steady  and  progressive  infiltration  or 
local  infection;  the  carcinoma  in  its  progress  having  first  in- 
filtrated the  cyst  in  which  it  originated,  then  the  tissues  out- 
side the  cyst,  later  on  those  which  surround  these,  and  last  of 
all  the  integument  itself  (Plate  IV.,  Fig.  4).  The  infiltration 
of  the  integument  first  shows  itself  as  a  "dimpling"  (Plate 
11.)  of  the  surface,  next  as  a  '•puckering''  of  the  skin,  thirdly 
as  an  '"  infiltration  of  the  skin,''  and  lastly'  as  an  ulceration. 
Shoukl  a  cyst  so  enlarge  as  to  encroach  upon  and  infiltrate 
the  skin,  and  later  on  rupture  through  it,  the  intracystic  car- 
cinomatous growth  will  project  and  grow  through  the  open- 
ing, but  the  edges  of  the  orifice  through  which  the  intrac^'stic 
growth  projects  will  be  found  everted  (Plate  IL,  Fig.  6),  and 
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involved  in  the  disease^  and  not,  as  described  in  the  cases  of 
cystic  sarcoma^  simply  ruptured.  The  infiltrating  tendency 
of  the  disease  is  marked  in  all  its  stages  from  its  first  to  its 
last.  The  intracystic  growth  will  never  project  and  fungate 
in  the  way  of  sarcomatous  growths.  Should  the  nipple  be 
affected  by  the  disease,  it  may  first  be  as  a  conduit  for  the  dis- 
charge through  the  milk  ducts,  but  later  on,  when  the  disease 
has  left  the  cyst  and  invaded  the  tissues  outside  its  borders, 
it  will  be  affected  in  other  ways.  When  the  tumor  by  its 
growth  has  drawn  upon  the  suspensory  ligaments  of  the 
glands  and  ducts  of  the  nipple,  some  retraction  of  the  nipple 
will  ensue,  and  later  on,  should  the  nipple  itself  become  mate- 
rially infiltrated,  there  may  be  actual  projection.  At  times 
there  may  be  such  infiltration  and  contraction  of  the  tissues 
around  the  base  of  the  nipple  as  to  produce  oedema  of  it  from 
blood  stasis,  and  in  rarer  cases  even  sloughing. 

The  lymphatic  glands,  axillary  or  clavicular,  will  become 
affected  in  the  cystic  form  of  carcinoma  as  they  are  known  to 
be  in  the  non-cystic  kind,  and  they  will  be  affected  in  the  same 
way.  In  fact,  the  progress  of  a  case  of  cystic  carcinoma  is 
similar  in  kind  to  that  of  the  more  solid  form  of  cancer.  At 
the  beginning  it  may  possibly  be  slower,  but  when  the  disease 
has  extended  beyond  the  cyst  wall  or  walls,  I  am  disposed  to 
think  it  is  often  more  rapid. 

Prognosis. — A  careful  perusal  of  the  fifty  cases  quoted  in 
this  chapter  (and  I  have  published  all  of  which  I  have  satis- 
factory records)  will  lead  the  reader  to  form  a  very  favorable 
opinion  of  the  future  prospects  of  those  who  suffer  from  any 
cystic  breast  trouble,  and  have  been  surgically  treated.  This 
remark  is  applicable  to  every  variety  of  cystic  disease  with 
the  exception  of  the  carcinomatous.  Where  the  cyst  is  simple, 
a  cure  can  safely  be  predicted  by  surgical  treatment,  which 
may  sometimes  be  of  the  simplest  kind,  such  as  merely  punc- 
turing the  cyst  and  drawing  off  its  contents.  Sometimes  it 
may  be  brought  about  by  a  free  incision ;  in  exceptional  cases 
by  excision.  But  by  whatever  means  the  cyst  is  abolished,  a 
subsequent  cure  may  be  anticipated. 

Whether  it  is  wise  to  leave  the  disease  alone  is  a  question 
somewhat  difficult  to  answer,  but  there  is  no  doubt  that  in 
the  cases  recorded  in  which  solid  material  was  mixed  with  the 
cystic,  the  simple  cystic  element  formed  the  beginning  of  the 
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trouble;  for  in  many  of  the  cases  a  '^lump''  had  existed  in 
the  breast  for  years  (associated  in  some  with  a  discharge  from 
the  nipple^  which  revealed  its  cystic  nature)  before  any  signs 
or  symptoms  of  the  presence  of  the  more  solid  elements  ap- 
peared. Under  these  circumstances  it  is  not  unfair  to  infer 
that  if  the  simple  cy^t  had  not  been  allowed  to  remain,  but 
had  been  treated,  the  moi:e  serious,  breast  trouble  which 
eventually  attacked  the  different  patients,  and  originated  in 
the  cyst,  would  not  have  manifested  itself.  If  these  remarks 
are  applicable  to  the  cases  of  simple  cyBts,  they  are  clearly 
more  so  to  those  of  a  more  complicated  kind,  such  as  the  sero- 
cystic  tumors.  The  prognosis  in  these  cases  after  treatment 
is  most  satisfactory;  indeed,  a  cure  may  with  some  confidence 
be  predicted.  In  the  four  cases  I  have  recorded  the  patients 
were  known  to  have  been  well  from  six  to  eleven  years  subse- 
quently, and,  in  fact,  cured. 

In  the  examples  of  cystic  adenoma  or  sarcoma,  the  prog- 
nosis is  no  less  good ;  indeed,  if  I  am  justified  in  taking  my 
own  cases  as  examples  of  all  others,  I  might  say  the  prognosis 
is  very  good,  for  of  twenty-one  cases  recorded,  sixteen  of  which 
were  treated  by  excision,  in  no  instances  was  there  any  known 
return  of  the  local  affection,  and  six  of  the  subjects  of  the  dis- 
ease were  known  to  have  bevn  alive  after  the  operation  for 
five,  six,  three,  seven,  eight,  and  twelve  years  respectively; 
while  one  died  three  yeai^s  after  having  been  relieved  of  her 
local  trouble,  fi^om  acute  bronchitis.  One  patient  with  adeno- 
cystic  sarcoma  of  one  breast  had  a  caixrinoma  of  the  opposite 
breast  nine  years  later. 

In  cystic  caixrinoma  a  hopeful  view  may  likewise  be  taken, 
for  of  my  own  nine  cases  which  were  treated  b^^  operation, 
one  was  known  to  have  been  alive  two  years,  and  another  five 
years,  after  operation;  while  a  thiM  i^emained  well  for  nine 
yeai's,  when  the  opposite  bivast  became  the  seat  of  an  ordi- 
nary scirrhiis.  One  other  case  died  one  year,  and  a  second 
four  veal's  after  operation,  fi'om  internal  cancer. 

Treatment  of  Cystic  Disease  of  the  Breast. 

In  all  cases  in  which  the  true  cystic  nature  of  the  tundor  is 
doubtful.  ;in  exploratory  punotuiv  with  a  small  aspirating 
niHHUe  should  be  made,  not  only  for  diagnostic  purposes,  but 
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with  the  reasonable  prospect  of  retarding  if  not  arresting  the 
progress  of  the  disease^  and  this  hope  may  reasonably  exist 
should  the  disease  consist  of  the  dilatation  of  a  single  duct^  for 
I  can  recall  not  a  few  examples  of  what  tfimed  out  to  be 
simple  serous  cysts  of  the  breast  which  had  been  tapped  for 
diagnostic  purposes  in  which,  after  the  lapse  of  years,  no  return 
of  the  trouble  has  taken  place.  When  a  simple  tapping  has 
proved  ineffectual  or  was  inapplicable,  an  incision  into  the  cyst, 
its  free  drainage,  and  healing  by  granulation,  may  bring  about 
a  cure,  but  these  means  should  only  be  adopted  when  the 
cysts,  on  being  laid  open,  have  been  found  quite  free  from  all 
signs  of  intracystic  growths,  and  the  cyst  is  single.  When 
more  than  one  cyst  exists  in  a  lobe  this  treatment  is  hardly 
applicable,  and  the  safer  practice  is  to  dissect  out  the  cysts 
with  enough  of  the  surrounding  gland  to  make  it  reasonably 
probable  that  the  disease  has  been  wholly  removed.  When 
the  cyst  contains  an  intracystic  growth  it  must  be  freely  ex- 
cised, and  should  more  than  one  such  cyst  be  made  out,  the 
whole  gland  had  better  be  extirpated,  for  all  proliferating 
cysts  are  prone  to  grow,  and  the  breast  glands  of  such  as 
contain  them  are  rarely  only  locally  implicated.  I  have,  on 
many  occasions,  after  the  removal  of  a  cystic  sarcomatous 
tumor,  found  such  portions  of  the  gland  as  seemed  to  be 
healthy,  the  seat  of  the  same  disease  only  in  miniature  (Case 
XXI.),  and  this  fact  fairly  suggests  that  the  disease,  although 
palpable  in  one  part  and  apparently  local,  is  really  a  general 
gland  disease,  and  that  under  such  circumstances  the  whole 
gland  had  better  be  excised. 

In  the  more  solid  forms  of  cystic  sarcoma  and  cystic  car- 
cinoma, early  excision  is  a  rule  of  practice  which  should  never 
be  deviated  from. 


CHAPTER  XYIL 

GALACTOCELES  AND  HYDATIDS. 

Milk  or  lacteal  cysts,  or  galactoceles,  are  comparatively 
rare  cystic  tumors  of  the  breast.  They  form  when  the  g^land 
is  in  a  state  of  functional  activity,  and  usually  during  the  first 
three  months  of  lactation.  Exceptional  cases  are  met  with 
which  appear  at  an  earlier  as  well  as  at  a  later  period.  I 
shall  record  one  which  appeared  during  the  ninth  month  of 
lactation.  Atlee  published  in  the  ^'  American  Journal  of  Med. 
Science  *'  for  April,  1874,  an  example  which  developed  sixteen 
months  before  childbirth,  anf  increased  rapidly  during  preg- 
nancy;  and  Bouchacourt,  as  recorded  by  Richelot,  has  reported 
an  instance  which  occurred  in  a  woman,  aged  51,  twenty-four 
years  after  her  last  confinement. 

As  indicated  by  the  name,  the  cysts  always  contain  milk, 
cream,  or  a  buttery  material,  which  is  clearly  the  product  of 
milk;  and  these  variations  in  the  character  of  the  cystic  con- 
tents are  manifestly  due  to  the  changes  which  the  fluid  under- 
go(»s  after  it  has  been  extra vasated  into  the  gland. 

At  times  the  tumor  follows  a  blow  or  some  inflammation, 
but  as  a  rule  it  appears  without  any  known  cause  during  full 
lactation.  The  tumor  is  doubtless  generally  due  to  a  rupture 
of  the  milk  ducts,  and  consequent  extravasation  of  milk  into 
th(»  connective  tissue  of  the  gland,  although  in  some  cases  it 
may  be  caused  by  the  obstruction  and  subsequent  dilatation 
of  a  lacteal  duct. 

In  one  case  the  tumor  will  increase  rapidly  in  size,  and 
Birkett  states  that  it  may  increase  rapidly  and  distinctly 
during  every  time  the  infant  sucks.  In  another  it  may  appear 
suddenly,  increase  slowly,  and  then,  as  far  as  size  is  concerned, 
either  remain  stationary  or  even  diminish,  the  diminution  in 
size  b(Mng  occasioned  by  the  absorption  of  the  waterj'  con- 
stituents of  the  milk,  and  its  consequent  concentration. 

With  respect  to  size,  cases  are  on  record  in  which  several 
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pints  of  milk  have  been  evacuated.  Scarpa  is  reported  by 
Forget  to  have  recorded  an  instance  in  which  two  pints  of 
milk  were  removed  from  the  tumor;  and  Birkett  gives  an- 
other from  which,  after  excision,  ten  ounces  of  thick  cream 
flowed  away. 

In  the  Guy's  Hospital  museum  there  is  a  preparation 
(2290®®)  of  a  large  cyst  which  Mr.  Birkett  removed  from  the 
breast  of  a  married  lady,  27  years  of  age,  which  had  been  in- 
creasing for  eight  years.  The  cyst  contained  fluid  composed 
of  milk  and  serum,  and  in  the  walls  of  the  cyst  were  several 
small  adenomatous  growths.  It  is  probable  that  those  growths 
were  secondary  to  the  formation  of  the  galactocele. 

At  the  same  hospital  (Preparation  2290^)  there  is  also  a 
breast  removed  from  a  middle-aged  patient,  for  a  tumor  con- 
taining cheesy  matter,  occasioned  by  obstruction  of  a  lactifer. 
ous  tube.  A  thin  translucent  membranous  expansion  exhibits 
the  boundary  of  the  cyst,  but  all  the  contents  have  been  re- 
moved. The  tubes  of  the  gland  generally  appear  dilated,  and 
pieces  of  glass  rod  are  placed  therein.  There  is  no  duct  at 
present  traceable  to  the  cyst. 

The  signs  and  symptoms  of  this  affection  are  more  nega- 
tive than  positive.  The  one  positive  sign  is  the  presence  of  a 
more  or  less  globular  swelling  in  a  breast  which  is  performing 
its  physiological  functions  with  full  activity;  one  that  may 
increase  rapidly,  or  on  the  other  hand,  very  slowly,  and  that 
gives  rise  to  trouble  mainly  from  its  size.  If  it  causes  pain, 
it  will  probably  do  so  from  its  weight.  If  it  is  attended  with 
extemkl  evidence  of  venous  congestion,  as  indicated  by  full 
veins,  it  will  be  so  on  account  of  its  size.  When  the  contents 
of  the  tumor  are  liquid,  there  wQl  be  fluctuation.  When  the 
fluid  has  been  partially  absorbed,  and  the  contents  are  as  it 
were  condensed,  the  tumor  will  yield  a  doughy  and  peculiar 
feeL  When  the  contents  have  become  desiccated  and  a  cheesy 
mass  is  left,  it  will  present  more  the  phj^sical  features  of  an 
adeno-flbroma  or  sarcoma.  When  it  occurs  during  the  period 
of  suckling,  and  the  child  is  put  to  the  breast,  pain  is  often 
produced.  "  The  pain  and  distention  (of  the  cyst)  being  in- 
creased by  the  draught  of  milk  which  enters  the  breast  so 
soon  as  the  child  begins  to  suck"  (Sir  A.  Cooper). 

Should  the  lacteal  cyst  occupy  the  posterior  part  of  the 
gland,  and  coiisequently  be  covered  in  front  with  a  thickness 
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of  br«afit  ttssae,  the  globular  sweUin^  of  tbe  tmiior  wiD  be 
obscured,  and  it  mar  feel  uoduiated,  tbe  coarse,  artire  glaikl 

tissue  surrounding'  the  cyst  giving  rise  to  this  condition. 

Thi?  nipple  is  not  afTveled  in  this  trouble,  although  at  times 
it  may  discharge  milk.  When  this  tivrnptom  is  present  during 
the  lactating  period  it  is  of  do  value,  but  when  it  exists  after 
the  breast  has  ceased  this  function,  it  i»  of  great  use;  since  it 
fairly  shows  that  the  c^~st  contents  communicate  directly  with 
a  duct,  and  thus  suggests  tbe  diagnosis. 

At  times  the  tumors  are  multiple.  I  have  seen  two  in  the 
same  breast.  In  this  case  the  tumors  were  of  the  size  of 
small  eggs.  They  had  appeared  tvro  years  before  I  saw  them, 
during  lactation,  and  had  fi^rone  year  steadily  diminished  in 
size,  eveD  to  a  half,  but  since  then  they  had  been  stationary, 
bnt  felt  doughy  to  the  touch,  and  could  be  moulded  to  a 
degree  like  clay;  that  is,  the  side  of  one  of  the  tumors  could 
be  made  flat  or  convex  by  pressure.  The  second  tumor  couM 
not  be  so  altered,  but  it  was  placed  more  deeply  in  the  centre 
of  a  lobe,  and  had  the  fee)  of  a  Qbroma.  I  cut  into  both  tu- 
mors, and  evacuated  from  one  what  might  have  passed  as  ex- 
cellent clotted  cream,  and  from  the  other  a  cheesy  material, 
which  rtpi-esented  the  cream  still  niorv  condensed.  This  case 
was  in  a  lady  about  35  years  of  age,  and  the  tumors  bad  ap- 
peared during  the  lactation  of  her  first  child,  two  years  previ- 
ously. 

A  cystic  tumor  of  this  kind  may  therefore  decrease  in  size, 
from  absorption  of  its  Quid  contents,  and  as  it  decreases  be- 
come more  solid.  ' 

Treatment. — These  cases,  when  met  with  in  the  months  of 
early  suckling,  or  when  that  function  is  in  full  activity,  are 
not  to  be  allowed  to  drift,  for  the  milk  will  not  be  reabsorbed, 
and,  if  re-absorption  does  not  take  place,  the  increase  of  tbe 
tumor  may  be  expected  as  long  as  the  functional  activity  of 
the  breast  continues.  It  is  wise,  therefore,  should  the  swell- 
ing be  large,  to  take  tbe  child  away  from  the  breast  with  the 
hope  that  with  the  disappearance  of  the  secreting  action  of 
the  gland,  any  increase  of  tbe  tumor  will  be  prevented,  and  Its 
decrease  encouraged;  when  the  cyst  is  small  suckling  may 
be  contiiHwd.  Should  this  decrease  in  size  not  ensue,  the  qrst 
should  be  aspirated  and  its  contents  drawn  off.  Should  it 
then  refill  and  the  operation  prove  unsucces^ul,  an  incision 
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should  be  made  into  the  cyst  and  its  contents  evacuated.  The 
incision  should  be  a  free  one,  for  if  a  small  one  be  made^  it  will 
soon  close,  and  a  re-accumulation  of  milk  will  take  place,  or  a 
milk  fistula  will  be  left.  This  milk  fistula  will  last  as  long  a 
the  breast  is  active,  and  cease  to  discharge  only  when  secre- 
tion has  stopped. 

The  more  chronic  cases  are  to  be  treated  as  those  of  simple 
cysts,  that  is,  by  a  free  incision,  the  evacuation  of  the  cyst 
contents  and  the  subsequent  closure  of  the  cyst  cavity  by 
granulation.  In  the  case  recorded,  where  solid  contents  ex- 
isted, this  method  of  treatment  was  successful.  In  the  follow- 
ing case,  where  the  duid  was  cream-like,  a  similar  result  ensued. 

Case  I. — Qalactocele  followed  by  pregnancy  and  suckling 
of  child  from  affected  breast. 

Susan  T.,  35  years  of  age,  who  was  confined  thirteen 
months  previously,  and  suckled  for  ten  months,  came  to  me 
on  October  5th,  1865,  with  a  globular  tense  swelling,  the  size 
of  an  orange,  in  her  right  breast,  which  had  been  coming  four 
months,  that  is,  from  the  sixth  month  of  lactation.  On 
November  20th  the  tumor  was  punctured  for  diagnostic  pur- 
poses, and  then  freely  opened,  at  least  six  ounces  of  cream  ex- 
uding.   A  good  recovery  ensued. 

On  September  25th,  1866,  this  patient  again  came  to  me 
when  she  was  pregnant  nine  months.  The  breast  was  then 
apparently  quite  health3^  She  was  confined  on  October  4th, 
and  suckled  well.    No  breast  trouble  following. 

Case  II. — Qalactocele  of  eleven  years'  standing,  suppu- 
rating after  fourth  confinement;  treated  by  free  incision  and 
cure. 

Annie  S.,  aged  31,  the  mother  of  four  children,  the  young- 
est being  nine  weeks  old,  came  under  my  care  on  April  1st, 
1874,  with  a  tumor  in  the  upper  part  of  her  right  breast,  which 
measured  three  and  a  half  by  two  and  a  half  inches  in  diame- 
ter. The  skin  over  the  tumor  was  adherent  to  it.  The  nipple 
was  retracted. 

Thirteen  years  before,  when  only  18  years  of  age,  after  a 

blow,  she  had  pain  in  her  right  breast;  two  years  later  she 

married;  when  suckling  her  first  child  she  noticed  a  small 

lump,  the  size  of  a  walnut,  on  4ihe  upper  part  of  her  right 

breast.    This  never  left,  but  after  each  of  her  confinements 
10—19 
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(foui')  increased  in  size.  Between  the  pei-iods  it  remained  sta- 
tionary. After  her  last  conflnement,  nine  weeks  before  ad- 
mission, the  lump  increased  rapidly,  became  painful,  inflamed, 
and  suppurated,  some  ounces  of  pus  escaping. 

She  had  never  been  able  to  suckle  with  the  right  breast,  as 
the  nipple  was  too  flat. 

A  gTiIactocele  being  diagnosed,  I  made  a  free  incision  into 
the  tumor,  and  turned  out  a  cupful  of  cream-like  fluid,  after 
which  the  cavity  closed  and  recovery  ensued. 

Treatment. — The  operation  required  is  a  free  incision  into 

the  cyst  in  a  line  radiating-  from  the  nipple,  followed  by  the 

thorough  evacuation  of  the  contents  of  the  cyst  and  its  perfect 

ansing  with  iodine,  or  other  antiseptic  lotion.    Tlie  cyst 

Duould  subsequently  be  plugged  with  iodoform,  carbolic,  or 

(  uze,  to  promote  healing  by  granulation.    The  cyst 

it,  in  very  chronic  cases,  be  well  sponged  with  a 

•i.     :       6,.ain  to  the  ounce  solution  of  chloride  of  zinc,  or  with 

lit)  tincture  of  iodine  before  plugging.    The  wound  should 

u  open  to  heal  from  below. 

Hydatids  in  thb  Broasi:. 

These  cysts  are  found  occasionally  in  the  breast  gland,  as 
they  are  known  to  occur  in  any  other  part  of  the  body.  How 
they  get  there  is  a  question  which  need  not  be  discussed  in 
these  pages. 

When  such  a  cyst  appears  in  the  breast,  it  does  so  as  a 
single,  painless,  tense,  elastic,  globular  swelling  of  some  portion 
of  the  organ  unassociated  with  any  morbid  condition  of  the 
breast  gland  or  nipple,  or  parts  over  the  breast.  It  gives 
trouble  merely  mechanically  by  its  size.  After  a  period,  and, 
it  must  be  written,  a  verj'  uncertain  period,  the  hydatid  will 
die,  and  under  these  circumstances  the  parts  around  will  in- 
flame and  suppurate;  the  abscess  eventually,  if  left  to  nature, 
opening  and  discharging;  the  dead  wall  of  the  hydatid  in  this 
way  escaping.  Indeed  it  is  by  the  escaping  of  the  dead  ento- 
zoon  that  the  true  nature  of  the  case  is  sometimes  for  the  flrst 
time  revealed. 

These  cysts  have  been  found  in  women  of  all  ages,  from 
twenty-three  upward.  They  grow  slowly,  at  times  very 
slowly;  in  two  of  the  cases  I  record  the  tumor  had  existed  for 
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eight  and  eleven  years  respectively.   In  exceptional  cases  they 
attain  the  size  of  an  orange  rapidly. 

They  are  without  doubt  difficult  to  diagnose  from  cystic 
disease  of  the  breast,  or  some  neoplasm,  and  more  particu- 
larly when  they  are  small.  These  tumors  are,  however,  always 
single,  and  attain  a  larger  size  than  most  cysts;  they  are 
never  associated  with  discharge  from  the  nipple.  Their  true 
nature  can,  however,  be  readily  made  out  by  an  exploratory 
puncture,  and  an  examination  of  the  fluid  drawn  off.  The 
fluid  of  the  hydatid  being  clear,  or  very  slightly  opalescent, 
alkaline,  sp.  gr.  1007  or  8,  and  non-albuminous;  whereas  the 
fluid  of  most,  if  not  all,  gland  cysts  is  albuminous.  When  the 
characteristic  booklets  are  found  in  the  fluid  the  diagnosis  of 
any  case  is  certain.  Should  the  cyst  hold  a  superficial  posi- 
tion in  the  gland,  its  globular  outline  will  be  readily  recog- 
nized ;  in  the  case  from  which  Fig.  8  on  Plate  TV.  was  taken, 
this  point  is  well  illustrated.  The  case  was  one  which  occurred 
in  the  practice  of  my  colleague,  Mr.  Symonds. 

Case  I. — Hydatid  of  the  breast. 

Mary  A.  H.,  aged  30,  a  widow,  came  under  my  care  at 
Guy's  Hospital,  in  October,  1865,  with  a  smooth,  globular, 
fluctuating  swelling,  the  size  of  a  cocoanut,  occupying  the 
upper  half  of  the  left  breast.  She  was  a  healthy  woman,  the 
mother  of  three  children  (the  youngest  being  eight  years  old), 
all  of  whom  she  had  suckled. 

The  tumor  had  been  growing  for  five  years,  and  had  ap- 
I)eared  as  a  small,  hard  swelling,  the  size  of  a  nut,  above  the 
nipple,  and  apparently  deeply  seated  in  the  gland.  It  had 
^rown  steadily,  although  during  the  last  twelve  months  its 
increase  had  been  more  rapid.  It  had  never  caused  any  pain, 
and  had  troubled  her  chiefly  on  account  of  its  size. 

The  tumor  and  breast  seemed  to  be  one,  and  the  gland 
moved  freely  over  the  deeper  parts.  The  nipple  was  natural, 
and  the  skin  over  the  breast  was  not  implicated.  There  were 
no  enlarged  lymphatic  glands. 

The  diagnosis,  in  this  case,  was  not  easy ;  the  swelling  was 
evidently  cystic,  for  all  the  symptoms  indicating  a  cyst  were 
>^ell  marked.  The  history  of  the  case,  and  the  almost  total 
absence  of  pain  and  of  all  such  symptoms  as  generally  indi- 
cate suppuration,  went  far  to  prove  that  the  swelling  was  not 
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due  to  the  presence  of  a  chronic  abscess.  The  nature  of  the 
swelling,  and  the  apparently  perfect  healthiness  of  the  unin- 
volved  portion  of  the  mammary  g:land,  with  the  absence  of 
nipple  discharge,  contra^indicated  the  presence  of  ordinary 
cystic  disease  of  the  breast.  The  orig-in  of  the  swelling:,  as  » 
small  tense  tumor,  and  its  gradual  and  painless  enlarg-ement, 
unaccompanied  by  any  definite  symptoms  of  disease  of  the 
mammarj'  gland,  were  indications  enough  to  excite  a  suspicion 
of  its  hydatid  natui'e,  but  the  extreme  rarity  of  such  an  affec- 
tion forbade  any  positive  diagnosis  being  made. 

I  therefore  punctured  the  cyst  with  a  trocar  and  caniila, 
and  drew  off  a  few  drops  only  of  a  thin  waterj'  fluid  contain- 
ing floccuh  of  a  delicate  membrane,  such  as  was  at  once  recog- 
nized as  the  lining  membrane  of  a  hydatid  cyst.  On  this 
diagnosis  a  free  incision  was  then  made  into  the  tumor,  and 
out  came  a  large  parent  hydatid  cyst,  with  many  daughter 
cysts.  The  whole  measuring  seventeen  fluid  ounces.*"  Under 
the  microscope,  micrococci  were  clearly  seen,  and  the  diagnosis 
established.  The  cavity  from  which  tlie  hydatid  escaped  was 
left  to  granulate,  and  in  three  weeks  the  woman  was  well. 

I  have  given  this  case  in  full,  with  some  remarks  I  made 
with  reference  to  diagnosis,  when  I  originally  showed  the 
hydatid  tumor  to  the  Pathological  Society  on  November  7th, 
1865,  for  it  contains  within  itself  an  epitome  of  the  history  and 
progress  of  all  similar  cases,  and  likewise  illustrates  the  line 
of  treatment  which  should  be  adopted  for  diagnostic  as  well 
as  curative  purposes. 

In  1866  a  woman  was  admitted  under  the  care  of  Mr. 
Hutchinson,  into  the  London  Hospital,  for  some  injury.  It 
was  then  found  that  she  had  been  twenty  years  before  in 
Guy's  Hospital  for  some  breast  trouble,  and  that  a  healthy 
cicatrix  existed  on  the  site  of  her  right  breast.  Mr.  Birkett, 
to  whom  Mr,  Hutchinson  then  referred,  found  that  this  woman 
had  been  in  1846  a  patient  of  Mr.  Bransley  Cooper,  who  had 
removed  her  breast  for  a  supposed  tumor,  which  turned  out 
to  be  a  hydatid. 

The  woman  when  under  Mr.  Cooper,  was  a  widow  of  51 
years  of  age.  She  had  ha4  a  swelling  in  her  breast  for  eleven 
years,  and  for  eight  it  had  been  painless;  for  the  last  three 
years  it  had  caused  her  inconvenience,  probably  from  Its  size. 
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It  was  about  three  inches  in  circumference,  firm,  and  appar- 
ently solid.  On  this  account  the  breast  was  excised.  After 
its  removal  its  hydatid  nature  was  discovered.  The  woman 
made  a  good  recovery. 

In  the  Guy's  Hospital  museum  there  is  a  preparation  (2291) 
taken  from  a  patient  of  Mr.  Cooper  Forster's,  which  supports 
the  points  illustrated  by  my  own  case.  It  was  removed  from 
a  married,  prolific,  healthy  woman,  aged  29,  in  the  year  1856, 
who,  six  years  previously,  had  observed,  when  she  was  only 
23  years  of  age,  and  while  suckling  her  first  child,  a  small  hard 
pea-like  swelling  in  the  axillary  lobe  of  her  right  breast.  It 
was  painless,  and  had  increased  slowly.  When  admitted  into 
Guy's  the  tumor  measured  four  inches  in  diameter,  and  was 
hard  and  elastic,  but  fluctuation  could  not  be  detected  in  it. 
It  moved  freely  with  the  breast.  Manipulation  caused  pain. 
It  was  explored  by  an  incision,  and  the  parent  cyst,  contain- 
ing daughter  cysts  and  limpid  fluid,  escaped.  A  good  recov- 
ery  ensued.    Fig.  7  on  Plate  IV.  illustrates  the  case. 

Occasionally,  as  already  stated,  these  hydatids  die,  and 
when  they  do,  they  excite  irritation,  inflammation,  and  sup- 
puration. Suppuration  is  in  a  measure  curative,  since  it  is  the 
way  nature  adopts  to  get  rid  of  its  unnatural  lodger. 

In  Prep.  2291^®,  Guy's  Museum,  a  hydatid  discharged  by 
suppuration  may  be  seen;  it  occurred  in  the  practice  of  Mr. 
Birkett,  and  I  had  the  advantage  of  seeing  the  case,  the  details 
of  which  are  as  follows : 

Case  II.— Hydatid  in  the  breast;  suppuration;  cure. 

A  married  woman,  aged  24,  was  admitted  into  Guy's  in 
November,  1866,  under  the  care  of  Mr.  Birkett.  She  looked 
delicate,  but  stated  that  she  had  alw^ays  enjoyed  good  health. 
She  had,  four  years  previously,  given  birth  to  dead  twins,  and 
had  not  since  been  pregnant;  suckling,  therefore,  had  never 
occurred.  Eleven  months  before  admission  she  accidentally 
discovered  "  a  small  lump "  on  the  sternal  half  of  her  left 
breast,  which  slowly  enlarged,  but  was  unattended  with  pain, 
until  about  three  or  four  months  since.  A  month  before  ad- 
mission the  skin  over  the  tumor  became  red,  the  tumor  itself 
became  larger,  and  more  prominent;  for  the  first  time  also  it 
became  painful. 

When  admitted  the  whole  of  the  sternal  half  of  the  left 
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ureast  formed  a  tumor,  the  skin  covering  which  was  red  and 
painful  when  touched.    The  outward  appearances  were  those 
of  slow  inflammation  preceding  suppuration,  the  skin  heiv  and 
there  having  a  purple  congested  hue.    After  a  few  days,  fluc- 
tuation in  the  tumor  was  clearly  felt,  and  the  skin  began  to 
ulcerate.      Four  openings  altogether  appeared,   the  largest 
iMjing  about  half  an  inch  in  diameter.     Thin,  but  fairly  good 
s  escaped  from  the  apertures  for  three  or  four  days,  when  the 
as  she  removed  the  dressing,  discovered  the  yellowish- 
wi  hydatid  membrane,  which  had  escaped  from  the  largest 
)ening  in  the  breast,  lying  upon  the  dressing.     After  the  es- 
of  the  hydatid  the  opening  in  the  integument  soon  healed. 

is  case  is  an  excellent  one  to  illustrate  a  method  that 

:  occasionally  adopts  to  get  rid  of  a  hydatid  cyst.     In 

I       [iiesent  case  the  cyst  was  in  the  breast,  but  the  method  of 

fcmc  would  have  been  the  same  in  other  parts.     Had  the  true 

nature  of  this  tumor  been  understood,  a  more  rapid  cure  would 

ive  been  brought  about  by  a  free  incision. 

By  waj'  of  summary  it  may  be  stated  that  hydatid  tumor 
of  the  breast  is  generally  discovered  by  accident,  as  a  small, 
hard  lump,  imbedded  in  one  of  the  lobules  of  a  healthy  adult 
woman ;  that  it  increases,  as  a  rule,  slowly  and  painlessly,  and 
gives  trouble  solely  by  its  size.  As  it  grows  it  becomes  so 
identified  with  the  breast  tissue  as  to  move  with  the  gland, 
and  to  appear  as  part  of  its  structure.  When  it  has  attained 
the  size  of  an  egg,  the  sensation  of  fluctuation  may  be  detected 
in  it.  and  however  much  the  integument  may  be  raised  by  the 
tumor  It  will  always  maintain  its  healthy  appearance. 

At  an  uncertain  period  of  the  cyst's  life  the  tumor  will  be- 
come the  seat  of  a  subacute  or  chronic  inflammation  which 
will  end  in  suppuration,  with  the  eventual  discharge  of  the 
hydatid,  and  the  cure  of  the  case.  The  period  at  which  this 
result  will  ensue  is,  however,  too  uncertain  to  base  a  treatment 
upon.  From  the  process  employed  by  nature  we  can,  however, 
learn  our  lesson  as  to  treatment,  and  turn  the  cyst  out  of  Its 
bed  through  a  free  incision  as  soon  as  a  diagnosis  of  the  case 
as  been  made.  The  cavity  in  which  the  hydatid  rested  will, 
on  its  removal,  rapidly  contract,  and  a  recovery  take  place. 

For  diagnostic  purposes  in  this  as  in  the  other  cystic  tumors 
to  which  attention  has  been  directed,  the  use  of  the  exploring 
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needle  cannot  be  too  strongly  advocated;  for  by  it^  and  it 
alone,  can  the  true  nature  of  the  case  be  at  once  made  known. 

Sir  A,  Cooper  originally  described  these  cases^  and  illus- 
trated them  in  his  work  on  the  breast  (1829). 

Haussmann,  of  Berlin^  has  recently  given  a  good  description 
of  them.** 


CHAPTER  Xnil. 


SUMMARY  OF  THE  DIAGNOSIS  OF  TUMORS  OF  THB 
BREAST. 

To  help  the  practitioner  on  the  question  of  diagnosis  of  a 

aammary  swelling:,  the  following  conclusions  have  been  drawn 

^h  it  is  hoped  may  prove  of  assistance. 

Qors  that  arise  during  lactation  are  probably  milk 

S.,  galactoceles  or  inflammatory  sweUin^  and  ab- 

jors  that  are  found  to  be  in,  hut  not  connected  with 
Jiet;  that  can  readily  be  made  out  to  be  distinct  from 

,  and  moved  without  causing  dragging  upon  the  nip- 
mw  presumably  of  the  benign  kind.  If  they  are  of  slow 
growth,  liard,  inelastic,  and  lohulated.  Ihcy  are  probably  of 
the  adeno-flbromatous  variety;  if  of  more  rapid  growth, 
smooth,  somewhat  elastic,  and  only  slightly  lobulated,  adeno- 
sarcomatous;  and  if  hard  in  parts,  and  soft  in  others,  clearly 
fluctuating  and  bossy,  they  are  probably  cystic  sarcomatous 
growths,  or  colloid. 

3.  A  tumor  that  infiltrates  a  lobe  or  lobes  of  the  breast, 
which  cannot  be  separated  from  the  gland  and  has  no  distinct 
boundary,  is  in  its  nature  either  inflammatory  or  cancerous;  the 
lobe  or  lobes  affected  being  in  one  case  infiltrated  with  inflam- 
matory products,  in  the  other  with  epithelial  elements. 

4.  When  the  affected  breast  has  been  physiologically  active, 
or  the  seat  of  injury;  when  the  swelling  is  ill  defined  and  the 
mammary  gland  feels  leathery,  or  painful  and  elastic,  and 
when  more  than  one  of  its  lobes  is  separately  involved,  the 
probabilities  of  the  affection  having  an  inflammatory  origin 
are  verj'  great;  although  when  the  infiltration  has  attacked 
an  inactive  or  obsolete  breast,  appears  as  a  single  tumor,  is 
hard,  and  nodular,  the  prospects  of  the  tumor  being  cancerous 
are  reasonable;  and  when,  in  addition  to  these  special  local 
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symptoms^  there  is  either  "  dimpling,"  "  puckering/'  or  infiltra- 
tion of  the  skin  over  the  tumor,  or  the  tumor  with  the  breast 
is  fixed  to  the  deeper  structures,  the  diagnosis  of  cancer  is 
confirmed. 

5.  Any  globular,  smooth,  tense  tumor,  situated  within  and 
apparently  forming  part  of  a  breast,  should  be  suspected  to 
be  of  a  cystic  nature,  and  when  the  tumor  is  associated  with  a 
discharge  from  the  nipple  of  a  clear  or  blood-stained  serum 
this  suspicion  is  much  strengthened. 

6.  When  more  than  one  globular  swelling  is  present,  or  the 
breast  f^els  coarse  to  the  hand,  the  gland  is  probably  the  seat 
of  cystic  degeneration  or  of  involution  cysts.  When  the  tumor 
is  single  and  there  is  no  nipple  discharge  the  tumor  is  either  a 
chronic  abscess,  a  serous  cyst,  or  a  hydatid. 

7.  When  the  tumor  is  punctured  for  diagnostic  purposes, 
and  the*  fluid  withdrawn  is  brown,  mucoid,  blood-stained,  or 
blood,  the  cyst  is  probably  of  duct  origin;  and  in  proportion 
to  the  amount  of  blood  in  the  fiuid  is  the  diagnosis  of  an  in- 
tracystic  growth  to  be  made. 

8.  When  the  fluid  is  clear  and  albuminous,  the  cyst  is 
probably  serous;  when  watery  and  free  from  albumin  it  may 
with  confidence  be  pronounced  to  be  hydatid.  Under  these 
circumstances  the  characteristic  booklets  will  be  found  in  the 
fluid. 

9.  A  slowly  growing  tumor,  which  has  shown  no  signs  of 
inflammation  in  its  origin  and  progress,  that  eventually  be- 
comes the  seat  of  inflammation  as  indicated  by  local  redness, 
swelling,  heat,  and  pain,  may  be  either  a  suppurating  hydatid 
tumor,  or  a  gummatous  or  tuberculous  inflammation  of  the 
breast. 

10.  A  solid  or  cystic  tumor,  however  large,  that  simply  dis- 
tends the  integument  over  it  and  has  no  tendency  to  infiltrate 
it,  is  clearly  a  solid  or  c\^stic  adeno-fibromatous,  or  adeno- 
sarcomatous  growth. 

11.  A  solid  or  cystic  tumor,  however  small,  that  gives  rise 
either  to  dimpling,  puckering,  or  infiltration  of  the  skin  over  it, 
becomes  fixed  to  the  deeper  tissues  and  is  complicated  with 
enlargement  of  the  axillarj^  or  clavicular  lymphatic  glands,  is 
certainly  a  cancer. 

12.  A  fiattened  or  retracted  nipple  associated  with  a  tumor 
may  be  a  symptom  of  small  or  great  significance.    If  not  con- 
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^  tal  in  its  origrin,  or  due  to  some  antecedent  mflammation, 
tne  flattened  condition  of  the  nipple  may  be  brought  about  by 
a  simple  stretching- of  the  gland,  the  result  of  continued  growtJi 
of  a  simple  neoplasm,  whereas  the  retraction  of  the  nipple  may 
be  produced  either  by  the  contraction  of  a  scirrhous  tumor 
infiltrating  the  lobe  of  the  breast,  aad  dragging  upon  its  ducts, 
or  by  the  presence  of  some  axlenoid,  sai-comatous,  or  cystic 
tumor  in  the  centre  of  the  breast,  and  so  separating  its  dncts 
ae  to  bring  about  a  drawing  in  and  retraction  of  their  termi- 
nations. 

13.  A  tumor  that  ulcerates  upon  its  surface  and  becomes 
excavated  by  the  extension  of  the  necrotic  ulcerating  process, 
is  most  probably  cancerous,  and  when  the  edg^s  of  the  ulcer 
are  raised,  indui-ated,  and  everted,  the  diagnosis  is  confirmed. 

14.  A  tumor  that  presents  a  prominent  fungating  mass 
fri  le  parts  of  its  surface,  and  this  mass  projects  fi'om  an 

lich  has  punched  out  and  not  infiltrated  edges,  is  cer- 

wai  i*^omatiOUs,  and  probably  cystic.    A  slow-growing' 

lO'  ii  first  stretches  the  skin  and  then  ruptures  it,  and 

u         0        s  of  which  thus  made  a  colloidal  or  mucoid  fluid 

,d,pes,  is  proDably  a  colloid  tumor. 

15.  A  tumor  which  originated  in  the  breast,  that  becomes 
complicated  with  a  red  or  white,  brawny,  oedematous  or  tuber- 
culated  condition  of  skin  over  the  growth  is  without  doubt 
cancerous  and  of  the  worst  type. 

16.  The  absence  of  any  enlargement  of  the  axillaty,  or 
clavicular  lymphatic  glands  with  any  breast  tumor  is  an  ar- 
gument in  favor  of  its  benignancy,  whereas  the  presence  of 
such  a  complication  suggests  the  reverse.  Enlarged  lympha- 
tic glands  may,  however,  be  found  associated  with  simple 
tumors  when  any  local  sources  of  irritation  arise,  and  they 
may  be  absent  for  months,  years,  or  altogether  in  certain  ex- 
amples of  cancer,  particularly  of  the  atrophic  variety  in  which 
the  disease  spreads  slowly,  and  shows  no  sign  of  activity.  In 
a  case  now  under  my  observation  of  scirrhous  cancer  of  four- 
teen years'  standing,  the  lymphatic  glands  are  uninvolved. 

IT.  Discharge  frona  the  nipple  when  free  is  more  than  sug- 
gestive of  a  duct  cyst;  where  the  discharge  is  serous,  of  sim- 
ple serous  disease;  where  blood-stained  or  blood,  of  cystic  dis- 
ease complicated  with  intracystic  growth,  either  of  a  simple 
or  cancerous  nature. 
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18.  A  slight  sanguineous  discharge  from  the  nipple  in  the 
absence  of  nipple  trouble^  is  suggestive  of  glandular  cancerous 
disease,  since  simple  non-cystic  benign  tumors  never  give  rise 
to  a  discharge  from  the  nipple  unless  associated  with  some 
degenerative  cystic  disease  of  the  gland. 

19.  A  slow-growing,  almost  painless,  nodular,  elastic  tumor 
of  the  breast,  over  which  the  skin  is  thinly  stretched  before  it 
becomes  infiltrated  and  later  on  ruptured,  and  which  discharges 
a  tenacious  mucoid  fluid,  more  or  less  blood-stained^  is  cer- 
tainly a  colloid. 


The  surgeon  should  in  all  afTections  of  the  breast  be  well 
alive  to  the  fact  that  the  nipple  may  be  congenitally  deficient, 
small,  flattened  out,  or  not  prominent  as  it  Is  normally.  He 
should  remember  that  a  naturally  well-formed  nipple  may 
have  become  deformed,  or  retracted  from  some  inflammatory 
oondition  which  occurred  in  early  life,  or  followed  a  pregnancy 
which  took  place  long  before  the  complaint  for  which  he  may 
have  been  consulted  appeared.  He  should  know,  moreover, 
that  the  nipple  may  have  been  destroyed  by  ulceration  of  a 
simple  or  malignant  form,  or  that  it  may  have  sloughed  off 
from  some  inflammatorj-  trouble.  He  should,  likewise,  have 
clearly  in  his  mind  the  fact  that  a  nipple  may  have  become 
flattened  out  or  retracted  from  the  growth  of  a  simple  benign 
tumor  or  cyst  situated  in  the  centre  of  the  gland,  and  he  should 
not  jump  to  the  too  common  conclusion  when  he  finds  a  re- 
tracted nipple  associated  with  a  neoplasm,  that  the  new  growth 
is  a  cancer.  A  retracted  nipple  when  associated  with  certain 
other  morbid  conditions  is  a  valuable  symptom  of  scirrhua, 
whereas  by  itself  it  has  no  significance. 

There  can  be  Uttle  doubt  that  as  a  positive  indication  of  can- 
cerous disease,  the  importance  of  a  retracted  nipple  has  been 
considerably  overrated;  and  that,  although  the  symptom  may 
be  common  in  inflltrating  cancer  of  the  breast,  such  a  disease 
may  exist  without  it.  It  may  be  present,  moreover,  in  simple 
non-cancerous  affections.  A  retracted  nipple  may  be  regarded 
as  an  accidental  symptom  In  the  development  of  a  tumor,  and 
also  as  the  product  of  mechanical  causes;  its  pi-esence  bein^; 
determined  rather  by  the  manner  in  which  the  gland  is  in- 
volved than  by  the  nature  of  the  disease.  If  any  tumor,  cys- 
tic or  solid,  simple  or  malignant,  any  abscess,  chronic  or  acute,, 
attack  the  centre  of  the  mammary  gland,  a  retracted  nippli 
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in  all  probability  will  be  produced;  for  as  a  disease  so  placed 
necessarily  causes  material  separation  of  the  gland  ducts^ 
their  extremities,  terminating  in  the  nipple,  will  be  drawn 
upon,  and,  as  a  consequence,  a  retracted  nipple  must  follow. 
We  thus  find  this  symptom  of  frequent  occurrence  in  the  early 
stage  of  an  infiltrating  cancer  of  the  organ,  the  nipple  being 
always  drawn  toward  the  side  of  the  gland  which  may  be  in- 
volved; while  at  a  later  stage,  when  the  infiltration  is  more 
complete,  the  nipple  may  again  project.  In  a  central  chronic 
abscess  of  the  breast,  in  a  case  of  cyst  or  of  adeno-fibrpma  or 
sarcoma,  the  retracted  nipple  is  equally  common,  and  in  the 
true  cystic  adenocele  it  may  be  also  present.  In  the  ordinary 
adeno-fibroma  or  sarcoma,  whether  cystic  or  otherwise,  it  is 
rarely  met  with,  for  the  reason  that  this  disease  is  not  of  the 
breast  gland  itself,  but  only  situated  in  its  neighborhood.  In 
exceptional  cases,  however,  such  an  association  may  coexist. 
In  one  case  in  which  I  observed  it,  a  blow  or  injury  had  pre- 
ceded the  development  of  the  adenoid  tumor,  and  it  was  open 
to  a  doubt  whether  the  retracted  nipple  had  not  been  brought 
about  by  some  chronic  inflammatory  condition.  It  should 
always  be  remembered,  moreover,  that  a  contracted  nipple 
may  be  a  natural  condition. 

A  discharge  from  the  nipple  should  always  attract  atten- 
tion. When  the  discharge  is  slight  or  of  a  bloody  nature,  it 
does  not  indicate  any  special  affection,  though  it  is  well  known 
that  in  cancerous  affections  a  discharge  from  the  nipple  is  not 
infrequent,  the  fluid  having  the  appearance  of  blood-colored 
serum,  which  is  never  profuse,  and  rarely  amounts  to  more 
than  a  few  drops.  In  the  true  cystic  affection  this  symptom 
is  of  considerable  value,  for  in  the  majority  of  the  cases  which 
have  passed  under  my  observation,  as  well  as  in  the  recorded 
examples,  this  discharge  from  the  nipple  was  a  prominent  fea- 
ture, the  fluid  being  generally  of  a  mucoid  nature,  and  more 
or  less  blood-stained;  and  although  at  times  it  occurred  spon- 
taneously and  with  relief  to  the  patient,  at  others  it  could  read- 
ily be  induced  by  some  slight  pressure  upon  the  parts.  In  the 
ordinary  solid  forms  of  adeno-fibromata  or  sarcomata,  this 
symptom  is  seldom  present.  It  exists,  therefore,  as  a  symptom 
in  the  true  cystic  disease  of  the  breast  structure,  whether  can- 
cerous or  sarcomatous;  and  is  consequently,  as  a  means  of 
diagnosis,  of  some  value. 


302  Diseases  of  the  Breast. 

"  The  fluids,''  wrote  Birkett,  ^  which  sometimes  ooee  tioii^ 
the  nipple  at  the  commencement  or  durin^^  the  progress  irf  v 
new  growth,  may  be  rendered  subservient  to  the  formation  oT 
a  correct  diagnostication  of  the  nature  of  the  disease  in  the 
part.  Sanious,  oiTensive,  opaque  discharge  containing  oeDs^ 
identical  with  those  forming  growths  of  cancer,  may  be  re- 
garded as  indicative  that  the  induration  which  would  proba- 
bly accompany  the  exudation  of  such  fluid  arises  from  infil- 
trating carcinoma;  while  a  bright-yellow,  clear,  tenacions^ 
serous  fluid,  drawing  out  into  thread-like  processes,  and  the 
flow  of  which  is  perhaps  increased  by  compression  on  a  dr* 
cumscribed  collection  of  fluid,  would  guide  the  surgeon  to  an 
accurate  opinion  that  the  tumor  depended  upon  the  presence 
df  an  adenoid  growth,  or  a  simple  cyst.**  ^ 

InfiamnuUion  and  ulceration  of  the  nipples  is  a  serious 
trouble,  since  it  is  too  often  the  precursor  of  mammary  abscess 
It  is  more  likely  to  occur  in  first  than  in  later  pregnancies, 
but  if  women  become  feeble  at  the  second,  third,  or  fourth 
pregnancy,  this  affection  may  appear,  although  they  may  have 
escaped  the  trouble  on  former  occasions.  At  times  the  affec- 
tion shows  itself  as  an  inflammation  of  the  nipple  and  its  are- 
ola, with  all  the  local  phenomena  of  inflammation  or  swelling, 
ivdness,  heat,  and  pain.  In  a  certain  number  of  cases  the  in- 
flammation will  subside  under  ti'eatment,  and  the  parts  recover 
their  normal  condition. 

In  the  majority  of  cases  some  local  ulceration  follows,  and 
this  may  show  itself  either  as  a  local  "  fissure,'' "  chap,"  or 
'*  excoriation,"  or  as  a  superficial  or  deep  ulcer.  In  exceptional 
cases  the  nipple  may  be  entirely  destro^-ed.  The  ulcers  are 
g-enerally  found  between  the  rugte  or  about  the  base  of  the 
nipple.  In  the  worst  cases  the  ai^eola  is  likewise  involved. 
The  ulcerated  surfaces  are  always  painful  and  generally  bleed. 
When  the  process  of  suckling  is  attempted  the  pain  becomes 
agonizin/;r,  and  the  hemorrhage  more  abundant.  That  the 
pain  should  be  severe  under  these  circumstances  can  be  readily 
understood.  With  these  local  symptoms  there  is  usually  much 
constitutional  disturbance. 

It  has  been  assorted  that  these  ulcers  are  commonly  caused 
by  some  aphthous  condition  of  the  child's  mouth;  I  believe 
they  may  be  so  in  some  cases,  but  in  the  majority  they  result 
from  some  unusual  sensibility  of  the  skin  of  the  part,  and  at 
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times  from  want  of  cai'e.  In  first  pregnancies  the  nipples 
should  always  be  well  looked  to,  and  kept  scrupulously  clean, 
and  if  tender  they  should  be  bathed  with  some  mild  spirit 
lotion,  or  eau-de-Cologne  and  water,  and  well  protected  from 
friction  of  the  dress  by  cotton  wool  or  some  glass  or  gutta- 
percha shield.  Thiise  shields  help  to  make  the  nipples  more 
prominent,  and  at  the  same  time  consequently  prepare  them 
for  their  function. 

Where  ulceration  exists,  soothing'  applications  are  the  most 
valuable,  such  as  Peruvian  balsam,  castor  oil,  or  almond  oil. 
At  times  glycerin  is  of  use,  while  at  others  it  causes  pain. 

When  sore  nipples  occur  at  the  time  of  suckling,  shields 
should  be  worn.  Great  care  should  be  observed  to  dry  the 
nipples  after  the  use  of  shields,  and  never  to  leave  the  shields 
in  the  child's  mouth  after  the  suckling  has  been  completed. 
The  application  of  the  glycerin  of  tannic  acid,'  Richardson's 
styptic  colloid,  tincture  of  catechu,  a  solution  of  nitrate  of  sil- 
ver {gT.  V.  to  the  ounce  of  water),  or  an  ointment  of  extract  of 
rhatany  (gr.  \iij.  to  3  ij-  of  the  oil  of  theobroma),  are  good  ap- 
plications. The  summit  of  the  nipple,  whence  the  milk  flows, 
should  never  bo  touched  with  the  application.  Whatever  ap- 
plications are  used  they  should  be  washed  off  before  the  child 
suckles.  In  a  few  cases  I  have  advised  the  use  of  a  flve-per- 
cent  solution  of  cocaine  before  suckling,  with  great  advantage. 
When  cracks  exist,  it  is  a  good  plain  for  the  mother  to  draw 
out  the  nipple  by  moans  of  the  old-fashioned  feeding  bottle 
before  giving  it  to  the  infant,  the  mother's  nipple  being  put 
into  the  central  opening,  and  her  mouth  drawing  the  artificial 
one.  Another  ready  method  is  the  application  to  the  nipple 
of  the  mouth  of  a  wide-necked  empty  bottle  that  has  been 
heated  by  hot  water,  the  nipple,  as  the  bottle  tools,  being 
pressed  into  the  bottle  and  rendered  prominent  in  a  painless 
way.     All  breast  pumps  are  to  be  condemned. 

Eczema  of  the  nipple  and  areola,  or  of  the  latter  alone, 
is  a  form  of  dermatitis  which  must  be  recognized.  It  may 
appe-ar  as  an  eczema  in  other  parts  of  the  body,  and  get  well 
by  local  treatment;  or  persist,  become  chronic,  and  eventu- 
ally take  on  the  form  of  what  Velpeau  described  as  "  eczema 
nibnim,"  and  pass  into  Paget's  disease  of  the  nipple,  the  pre- 
cursor of  cancer,  to  which  attention  has  been  ab'eady  drawn. 

This  eczema  may  attack  single  or  married  women,  young 
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or  old ;  the  more  chronic  variety  is  generally  met  with  in  the 
latter.  It  is  rarely  confined  to  the  areola,  but  spreads  to  sur- 
rounding parts;  it  often  attacks  both  breasts. 

It  is  best  treated  by  alkaline  soothing  applications,  such  as 
a  lotion  of  the  bicarbonate  or  borate  of  soda,  five  grains  to 
the  ounce,  with  some  extract  of  opium,  to  get  off  the  scabs, 
and  then  an  ointment  of  zinc  or  lead,  separate  or  combined,  or 
one  of  soda  bicarbonate,  ten  grains  to  the  ounce,  or  of  boracic 
acid.  In  the  acute  stage,  simple  lead  and  opium  lotion  is  the 
best.  Alkalies  with  some  vegetable  bitter  form  the  best  in- 
ternal medicine,  but  tonics  and  alteratives  are  often  required. 
The  diet  must  always  be  simple,  and  little  or  no  stimulants 
are,  as  a  rule,  required. 

When  the  disease  has  spread  to  the  end  of  the  nipple,  and 
reached  the  orifices  of  the  ducts  of  the  gland,  it  may  creep 
into  them,  and  it  is  possible  that  in  this  way  epithelioma  may 
arise;  but  this  question  has  already  been  discussed. 

Follicular  abscess  of  the  areola  is  by  no  means  uncommon; 
it  may  occur  alone  or  in  association  with  an  eczematous  or 
other  form  of  dermatitis;  it  is  to  be  treated  as  any  other  follic- 
ular inflammation,  and  usually  soon  runs  its  course  and  gets 

well. 

Ellen  D.,a^eil  :»r»  iho  nioihor  of  four  children,  the  youngest 

bein^  ei^ht  yoai-s  oM*  v\uno  to  me  in  June,  1865,  with  suppu- 
ration of  manv  of  tho  follicles  of  the  areola  of  her  right  breast. 
The  disease  luul  exist t\l  for  eleven  weeks.  By  the  use  of  lead 
and  opiinn  lotion  and  tonies,  recovery  took  place. 

Sebact'OHS  rumors  of  the  Areola. — These  occasionally 
occur,  and  may  i;ive  trouble  if  not  recognized.  I  have  the 
notes  of  thrtv  such  cases  that  came  under  my  care  when  out- 
patient sur^^^on  at  Guy's,  and  they  all  occurred  in  young 
>voinen;  they  may,  however,  be  found  in  women  of  maturer 

The  cases  are  as  follows: 

Case  I.— On  December  1st,  ISGT,  Mary  G.,  aged  32,  came 
under  my  care  with  a  well-marked  sebaceous  tumor  in  the 
aivola  of  her  rig-ht  breast.  It  has  been  coming  for  months.  I 
turned  it  out  of  its  bed  as  a  whole  by  pressure  through  an 
incision,  and  the  case  did  well. 

Case  II. — On  June  13th,  18G3,  Susan  D.,  aged  42,  applied  to 
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me  at  Guy's  Hospital,  for  a  tumor  hanging  from  the  areola 
of  the  left  nipple.  It  was  pedunculated,  and  the  size  of  a 
small  nut.  It  had  existed  for  three  and  a  half  years.  When 
removed  it  turned  out  to  be  of  a  sebaceous  kind. 

Case  III. — Mary  C,  a  married  woman,  aged  22,  came  to  me 
on  March  5th,  1863,  with  a  sebaceous  tunjor,  the  size  of  a  nut, 
above  and  in  contact  with  the  nipple,  which  had  been  growing 
for  Ave  months.  It  had  commenced  during  suckling.  I  re- 
moved the  growth  by  turning  it  out  of  its  bed.  It  was  clearly 
sebaceous. 

Case  IV,— Charlotte  S.,  aged  24,  the  mother  of  one  child, 
consulted  me  on  May  30th,  18tiT,  for  an  ulcerating  sebaceous 
tumor  on  the  margin  of  the  areola  of  the  right  breast,  which 
she  had  observed  ten  weeks.  I  enucleated  the  tumor,  and  the 
patient  rapidly  recovered. 

These  tumors  may  become  the  seat  of  cancer.  I  remember 
an  example  of  epithelial  cancer  of  the  areola  of  a  breast  of  a 
middle-aged  woman,  which  followed  a  tumor  which  had  ex- 
isted for  years,  and  broke  down.  I  believed  the  case  at  the 
time  to  have  been  one  of  f ungating  sebaceous  cyst;  the  inte- 
rior of  the  cyst  on  its  being  emptied  having  become  the  seat 
of  epithelial  cancer  in  the  same  way  as  is  well-known  "  wens  " 
upon  the  head  or  sebaceous  cysts  on  other  parts  of  the  body 
occasionally  do. 

Qrowths  upon  the  Nipple  and  Areola. — Warty,  papUIary, 
pedunculated,  flbro-cellular,  or  other  growths  may  be  found 
upon  the  nipple,  which  will  be  recognized  by  their  ordinary 
appearances.  I  have  seen  many  such,  and  give  the  particu- 
lars of  two  of  the  cases,  the  notes  of  which  I  have  preserved. 

These  growths  should  always  be  removed.  In  the  Guy's 
museum  there  is  preparation  (2,300"*)  of  a  pedunculated  papil- 
lomatous growth,  the  size  of  a  nut,  which  was  attached  to  the 
nipple  of  a  woman,  aged  48  (Fig,  13),  It  had  been  growing 
for  twenty-six  years,  and  during  that  time  she  had  had  ten 
children,  all  of  whom  she  had  suckled.     Mr.  Howse  removed  it. 

Case  L— Potlunculated  flbro-cellular  growth  on  the  apex  of 
the  nipple  the  size  of  a  nut. 

This  was  met  with  in  the  person  of  Annie  S.,  aged  2T,  a 
BiLgle  woman,  about  to  be  mairied,  who  came  to  me  in  May, 
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18(14.  It  had  been  growiug  two  years,  and  was  clearly  of  the 
softer  kind  of  fibro-cellulai'  growths.  I  removed  the  growth 
with  a  pair  of  scissoi-s,  and  a  good  result  followed. 

Case  II, — Pedunculated  growth  the  size  of  half  a  nipple 
growiug  from  the  lower  border  of  the  areola  of  the  nipple. 

Susan  D.,  aged  42,  came  before  me  on  June  ISth,  1863,  with 
a  pedunculated  growth  connected  with  the  areola  of  her  left 
breast,  throe-quarters  of  an  inch  long.     It  was  firm  to  the 

ich,  and  apparently  fibrous  in  texture.  It  liad  been  grow- 
,ng  for  four  years.     She  would  not  have  it  removed. 

In  the  museum  of  the  College  of  Surgeons  (Prep.  4,819') 
there  is  a  specimen  of  a  pedunculated  papillary  tumor,  nearljr 
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Pio.  IS.— PedunculAted  PsplUoma  of  the  Nipple. 


one  inch  and  a  half  in  length,  which  is  smooth,  Arm,  and  lobu- 
lated.  Microscopically  the  growth  was  composed  of  over- 
grown fibrous  tissue;  but  sections  taken  at  its  attachment 
showed  an  ingrowth  of  small  well-defined  epithelium,  not  like 
those  of  epithelioma.  The  growth  was  removed  by  Mr.  J. 
Hutchinson  from  a  woman  aged  3S. 

In  the  same  museum  there  is  likewise  a  preparation  pre- 
sented by  myself  of  an  extremely  atrophied  breast  only  two 
and  a  half  inches  in  diameter,  of  which  the  nipple  is  enlarged 
by  a  growth  of  dense  fibrous  tissue,  both  within  and  beneath 
it,  and  is  pyramidal  in  shape.  The  other  parts  nf  the  gland 
are  of  firm  fibrous  texture,  but  are  less  dense  than  the  nipple. 
With  the  microscope,  only  fibrous  tissue  and  a  few  compressed 
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atrophied  ducts^  and  no  cancerous  growth,  could  be  found.  It 
was  removed  from  an  elderly  lady. 

Chancre  of  the  nipple  is  an  affection  which  must  not  be 
left  out  of  mind  when  the  surgeon  is  consulted  for  an  ulcer  of 
the  part.  I  have  seen  several  examples  of  the  kind,  with  the 
most  typical  chancres,  infecting  and  non-infecting.  A  chancre 
upon  this  tissue  presents  much  the  same  local  appearance  as 
upon  the  external  part  of  the  male  prepuce.  It  is  to  be 
treated  in  the  same  way. 

The  subject  is  mentioned  here  in  order  that  the  student 
and  practitioner  may  be  reminded  of  the  possibility  of  the  nip- 
ple being  the  seat  of  primary  syphilis,  the  mere  recollection 
of  which  renders  the  accurate  diagnosis  of  a  case  more  proba- 
ble. 


CHAPTER  XX. 

ON  THE  PRESENCE  OF  MORE  THAN  ONE  NEOPLASM  IN 
THE  SAME  SUBJECT,  AND  ON  THE  SHRINKAGE  OP 
TUMORS. 

It  is  not  common  to  find  in  the  same  subject  more  than  one 
kind  of  neoplasm^  or  to  meet  with  cases  of  cancer  havings  ap- 
parently more  than  one  centre.  I  have,  however,  the  notes  of 
a  few  such  cases,  in  which  the  breast,  with  other  parts,  has 
been  involved.  I  quote  them  simply  as  curiosities,  and  as 
material  for  future  study,  and  not  as  texts  for  speculative 
opinions. 

The  first  case  is  a  very  remarkable  one : 

Case  I. — Rapidly  growing  sarcoma  of  right  breast,  asso- 
ciated with  atrophic  scirrhus  of  the  left  breast  of  twenty  years' 
growth,  and  lipoma  of  the  side ;  recurrence  of  sarcoma,  and 
repeated  operations,  in  a  lady,  now  68  years  of  age. 

Mrs.  T.,  aged  64,  a  very  healthy-looking  woman,  consulted 
me  in  1882  for  an  ovoid,  smooth,  semi-elastic  tumor,  the  size 
of  a  cocoanut,  which  occupied  the  position  of  her  right  breast. 
She  was  the  mother  of  three  children,  all  of  whom  she  nursed 
with  the  left  breast,  but  not  with  the  right,  as  it  was  hard  and 
gave  no  milk.  The  tumor  had  been  growing  for  about  eight 
months,  slowly  at  first,  but  rapidly-  for  the  last  three  months. 
The  breast  was  lost  in  the  tumor;  and  the  skin  and  nipple, 
though  healthy,  were  stretched;  there  was  no  enlargement  of 
the  axillary  glands.  The  tumor  was  fleshy  and  elastic,  with 
a  smooth  outline.  It  moved  with  the  breast  upon  the  parts 
beneath.  I  regarded  it  as  a  sarcoma.  In  the  left,  or  opposite 
breast,  was  a  typical  atrophic  carcinomatous  tumor,  which 
had  existed  for  sixteen  years.  The  breast  was  contracted  up 
into  a  stony  mass;  the  skin  over  it  was  puckered,  but  not  in- 
filtrated, and  was  adherent  to  the  breast  gland;  the  nipple 
had  retracted  deeply  into  the  breast.    The  left  axillary  glands 
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were  not  found  to  be  enlarged.  The  carcinomatous  tumor 
gave  no  trouble,  nor  was  it  the  seat  of  pain. 

Over  the  left  hip  there  was  a,  lipoma,  the  size  of  a  fist,  ot 
twenty-five  years'  growth.  This  was  disregarded  by  the 
patient. 

On  January  9th,  1883, 1  removed  the  tumor  with  the  right 
breast.  The  tumor  was  succulent,  and  on  section  showed  a 
homogeneous  structure;  a  glairy  fluid  exuded  from  its  sur- 
face, which  was  of  a  pinkish-gray  color.  Under  the  micro- 
scope the  tumor  was  made  up  of  spindle  and  round  cells,  with 
but  little  fibre  tissue. 

The  case  did  well  after  the  operation,  but  a  return  in  the 
neighborhood  of  the  scar  soon  took  place,  for  which  another 
operation  was  demanded.  This  in  its  turn  was  followed  by  a 
speedy  convalescence,  and  again  by  the  return  of  the  growth. 
Up  to  the  present  time,  July,  188t,  four  and  a  half  years  after 
the  first  operation,  sixteen  operations  have  been  performed, 
and  the  patient's  general  condition  is  excellent.  Repair  fol- 
lows each  operation  in  a  most  satisfactory  way,  and  beyond 
the  necessary  trouble  connected  with  an  operation,  the  general 
health  of  the  patient  suffers  in  no  way.  Neitlier  the  carcinoma 
of  the  breast  nor  the  lipoma  lias  made  any  progress, 

The  dates  of  the  sixteen  subsequent  operations  are  as  fol- 
lows: July  19th,  Oct.  24th,  1883;  April  2d,  July  2d,  Oct.  8th, 
1884;  Jan.  16th,  June  20th,  August  13th,  Oct.  29th,  1885;  Feb. 
10th,  April  28th,  July  17th,  Oct.  9th,  1886;  Feb.  9th,  April 
13th,  July  6th,  1887.  Sometimes  one  growth  has  been  i*e- 
moved,  at  others  several.  Every  growth  has  had  a  delicate 
capsule,  and  each  one  has  been  readily  enucleated.  Some 
have  been  in  the  fatty  tissue  of  the  part,  others  have  been  in 
muscle;  some  have  been  in  glands. 

The  specimen  removed  on  April  3d,  1884,  was  examined 
by  Dr.  Goodhart,  who  reported  the  "growth  is  a  mixed 
sarcoma,  chiefly  a  spindlo-cell  sarcoma,  but  there  are  some 
myxoma-like  cells  in  several  places." 

Mr.  Symonds  examined  the  tumor  removed  on  July  2d, 
1S84,  and  reported  as  follows: 

"The  tumor  was  oval,  measuring  14  in.  by  j  in.,  perfectly 
smooth  in  outline,  and  covered  by  a  thin  capsule.  No  breast 
or  other  tissue  was  attached  to  it.  It  was  soft  and  elastic,  of 
a  gray  color,  and  showed  an  almost  uniformly  homogeneous 
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$oclkin«  It  could  easily  be  broken  down  by  pressore,  but  &t 
lvrv>  points  trais  somewhat  more  resistant.  The  surface  when 
$9cr»p<^  yielded  a  thin  gelatinous  fluid,  containing  cells  of 
x:jur^i«K$  sluipesy  the  majority  were  oval,  with  several  nud^ 
4iif»£  WE^M^  w^r^  spindle-shaped.  The  nucleus  of  the  latter 
«f{)iii$«j^  QYis^ttiMtfd  the  former  cell.    There  were  also  a  few  round 

Xkrvtw^fArtidly  the  harder  parts  showed  interlacing  tracts 
srfT  ^9tl3ajyLihC^U2k  cut  in  various  places,  giving  the  alveolated 
4i^^«HiyctuiiM  common  to  such  tumors.  The  vessels  were  nu> 
ttnirvuH»  tbu  arteries  having  well-defined  walls,  while  the  veins 
^^HtHMM^  ^^  sH>^Mes  in  the  tissue,  and  being  in  places  collected 
ill  :^vup^  ^ve  a  cavernous  aspect  to  this  part  of  the  secti<ML 
\X\  t>tit>  ."^oftor  parts  the  vessels  were  more  numerous  but  smaller, 
^)  g%vilH  also  smaller  and  more  of  them  round,  the  whole  hav- 
u^(  Uu>  appearance  of  granulation  tissue.  The  typical  cell 
^<^  ^1  Hpiiulle,  with  a  large  oval  granular  nucleus.  The  spaces 
ivfin'iW  to  above  as  venous  were  of  various  shapes,  and  sug- 
j^V4iU>d»  from  their  arrangement,  that  they  communicated. 
'^Vuv  wallH  wei*e  very  thin,  and  showed  elongated  nuclei  in  a 
HH^^U  i^iuouiit  of  Imperfect  fibrous  tissue,  but,  as  stated  above, 
^»|KsiiiHl  moiv  as  spaces  in  the  growth.  Though  this  is  the 
.  v»uiuu»ii  Hlruvtiuv  of  veins  in  new  growths,  the  arrangement 
lu  .;u»u|»M  ur  |)loxuses  seemed  to  call  for  special  mention,  as 
\Aw  ^i'.uoM  luiK^it  bo  mistaken  for  c^'sts.  Their  resemblance 
w  tUo  '4ui/il>'  phuHHl  apertures,  and  the  absence  of  any  epi- 
i  Urhal  hiiJiiK.  i*i>uUrms  the  interpretation  here  given. 

Ml.  Km\  of  ttu^  ('ollo^e  of  Surgeons,  examined  the  tumor 
li  uu»\iil  iMi  Ki^hruury  10th,  1886,  and  reported  that  it  consists 
»  uHiol,\  (»1  romul  iolls  in  mucous  tissue.  "  Probably,"  he  adds, 
iiuv  K^\  i^^uiiil  K»*<>^vtli  belonged  to  the  class  of  tumors  formerly 
ivui'w  \\  <i»  livmit'iit  tlbroids.  The  elements  get  more  elemental 
vsiiti  i^Hh  lAHiinvnio  as  a  rule.'^    In  this  matter  Mr.  Eve  is 

It  iM  v  |K»n»l  i»f  >;ivat  interest  to  find  in  a  woman,  now  ^% 
^i^,MK,  ol  iv.o.  \\  iiu>st  uctive  growing  and  recurring  sarcoma, 
jiUo  b.s  ^»ulv^  \\\\\\  an  nulolont  atrophic  carcinoma,  and  Avith 
Ui  I  vjiMu^i.U  bo.illh  porfiH^t.  It  is  likewise  worthy  of  note  that 
ui  I  liiM  <  a-ao,  \K^  lu  Cast's  II.  and  XXIV.,  recorded  in  the  chapter 
uii  *  N^iu  'aaiivmu*  the  disease  attacked  glands  that  had 
l.iiU  \\  Ia»  ^<vivt0  uulk. 
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Case  IL — Carcmoma  of  the  breast,  one  year;  lipomata  of 
groins  thirt^^  years. 

Caroline  B.,  aged  57,  the  mother  of  one  child,  came  to  me 
on  February  21st,  1867,  with  a  scirrhous  infiltration  of  her  right 
breast  and  adherent  skin  over  the  tumor,  which  was  fixed  to 
the  parts  beneath.  The  axillary  lymphatic  glands  were  like- 
wise enlarged.  The  disease  had  been  discovered  one  year. 
Two  large  pendulous  lipomata,  the  size  of  cocoanuts,  also  ex- 
isted m  the  groins,  which  had  been  growing  for  thirty  years. 
Case  IIL — Carcinoma  associated  with  an  adeno-fibroma 
of  the  right  breast;  amputation  of  breast. 

Eliza  C,  a  single  woman,  aged  49,  came  under  my  care  in 
May,  1885,  with  a  tumor  in  her  right  breast,  which  had  been 
growing  for  about  three  years.  When  seen  the  lower  and 
axillary  lobes  of  the  right  breast  were  evidently  infiltrated 
¥rith  some  new  material,  and  the  swelling  formed  a  tumor 
three  inches  in  diameter.  It  was  hard  and  nodular  to  the 
touch,  and  moved  with  the  breast  upon  the  parts  beneath. 
The  nipple  was  natural,  skin  dimpled;  the  axillary  glands 
were  not  felt  to  be  enlarged. 

On  June  6th  the  breast  was  removed,  and  on  exploring  the 
axilla  some  lymphatic  glands  were  found  enlarged  and  taken 
away.    The  patient  did  well,  and  left  the  hospital  in  one  month. 
On  making  a  section  of  the  tumor,  one-third  of  the  gland 
was  the  seat  of  a  true  scirrhus,  and  the  gland  tissue  about  it 
w^as  the  subject  of  cystic  degeneration.    Between  the  cancer- 
ous tumor  and  the  nipple,  and  upon  the  surface  of  the  gland, 
there  was  a  second  tumor,  the  size  of  a  nut,  which  was  encap- 
Buled,  and  on  section  presented  a  coarse  lobulated  surface,  and 
to  the  eye  and  microscope  yielded  the  appearance  of  an  adeno- 
fibroma.    In  the  Museum  of  the  College  of  Surgeons  a  speci- 
men of  a  like  kind  has  been  placed  by  Mr.  J.  Hutchinson. 

Case  IV. — Carcinoma  of  the  breast  following  epithelioma 
of  the  nose. 

Jane  B.,  aged  63,  a  childless  married  woman,  came  under 

my  care  in  1861,  with  epithelial  cancer  of  one  nostril.    This  I 

removed,  and  a  good  recover^'^  took  place.    Five  years  later, 

t^hat  is  on  June  25th,  1866,  when  she  was  68  years  of  age,  she 

came  to  me  with  a  hard  infiltrating  carcinoma  of  her  right 

tireast,  associated  with  a  puckering  of  the  skin  over  the  breast, 

which  had  been  coming  for  eight  months.    The  disease  pro- 


gersafd  Twy  slowly ;  one  year  later  tubercles  appeared  in  the 
skis  aver  the  bnast,  and  tbe  axillary  glands  becaoie  enlarged; 
six  moDtbs  Iat«r  the  anu  was  cedematous,  and  she  died  toward 
tlw^nd  of  ise& 

Cask  v.— Carciiioaia  of  the  breast  of  twenty-five  years' 
;:ro<«^tfi.  foQowed  by  epitbetial  cancer  of  the  nose. 

France*  H,.  a  widow,  aged  T2,  with  one  child,  caoic  to  me 
ooJuljr  ut,  !^6o.witha  marked  example  of  atrophic  carcinoma 
«C  kv  ncbc  brauit  of  twenty  years'  standing,  which  had  been 
■innttep  for  se%'eD  years. 

Jm  Ftebruury,  It^Tl.  that  is,  six  years  later,  when  she  was 
<S  y«ars  of  a^,  she  came  to  me  again  with  a  marked  epi- 
fcbelial  caDci-r  of  one  of  her  nostrils.  The  breast  trouble,  which 
had  tbeo  existed  for  twentj'-six  years,  had  altered  but  little. 

Case  VL — Infiltrating-  carcinoma  of  breast,  and  ulceration 
of  the  nipple;  preceded  by  discharge  fi-om  nipple  associated 
with  i-aaicerous  stricture  of  the  ajsophajrus. 

Hrn.  G.,  a  thin  feeble  woman,  aged  60,  came  under  my  care 
on  February  25th,  1885,  with  a  central  hard  tumor  infiltrating 
thtf  »h*ile  of  the  left  breast,  and  a  raw  red  ulcer  occupying 
%bep*.x-«ittoi>of  the  areola  and  nij)pl<'.  iind  enlarged  axillary  and 
tjnnpbatic  glands.  Tbe  nipple  had  entirely  disappeared  by 
uKfration.  She  was  the  mother  of  two  children,  the  youngest 
beiii^r  ?&>  both  of  whom  she  suckled  without  trouble.  For  eight 
w  nine  years  previously  she  had  had  a  watery  discharge  from 
the  nipple,  and  nine  months  later  the  discharge  was  bloody. 
Two  years  ago  the  nipple  became  sore,  and  this  soreness 
ii)ti<t>ad ;  about  this  time  a  lump  appeared  in  the  centre  of  the 

tMt^Nt. 

Am  the  soreness  of  the  nipple  spread,  the  nipple  steadily 
(UH»p|teared,  and  the  tumor  of  the  breast  increased. 

Kor  five  years  she  had  had  steadily  increasing  difficulty  in 
(tt<tlli>t't'lo">  ^1*^  f^i*  some  months  had  only  been  able  to  take 
litllk  tvlth  sopped  bread.  The  smallest  size  bougie  can  be 
imoMud  through  a  strictured  oesophagus. 

Am  ito  active  treatment  was  possible,  I  did  not  see  this  pa- 
tUnit  Htjaln. 

(Jamb  VII. — Lymph-adenoma  of  cervical  glands,  followed 
tiy  tttnite  brawny  cancer  of  the  breast,  and  subsidence  of  the 
HWetllntf  In  the  lymphatic  glands. 

Htvrah  B.,  aged  49,  a  childless  married  woman,  came  under 
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my  care  in  1875,  with  enormous  enlargement  of  tlie  lymphatic 
glands  in  both  aides  of  her  neck,  and  behind  and  beneath  the 
jaw.  The  swellings  were  composed  of  tumors  the  size  of  eggs, 
which  could  be  moved  about  beneath  the  sitin.  These  glandu- 
lar swellings  had  been  gradually  coming  for  fifteen  years. 
The  woman  was  feeble  and  leucsemic. 

Four  years  later  this  woman  came  to  me  again  with  a 
brawny  carcinoma  of  her  left  breast,  which  had  commenced 
four  years  before  as  a  small  lump,  which  grew  slowly,  and 
steadily  involved  the  gland  as  a  whole.  When  seen,  the  breast 
was  generally  infiltrated  and  hard.  The  skin  covering:  it  was 
adherent  to  the  breast  and  felt  like  brawn;  it  had,  moreover, 
in  different  parts  many  distinct  indurated  cancerous  tulrercles. 
The  lymphatic  axillary  glands  were  enlarged. 

Oddly  enough,  however,  from  the  first  appearance  of  her 
breast  trouble,  the  cervical  lymph-adenoma  steadily  subsided, 
so  that  when  coming  under  observation  but  very  slight  en- 
largement of  the  glands  could  be  made  out. 

The  woman  had  a  red  complexion  and  a  watery  eye,  but 
her  urine  was  natural.  Her  powers  were  feeble,  and  I  learned 
later  on  that  she  sank  from  what  was  supposed  to  be  internal 
cancer. 

The  association  of  these  two  diseases  is  very  interesting, 
and  the  fact  that  the  l^'mph-adenoma  diminished  as  the  car- 
cinoma increased  is  remarable. 

On  March  6th,  1874, 1  was  present  when  my  colleague,  Mr. 
Durham,  removed  from  the  buttock  of  a  woman,  aged  65,  an 
epithelial  cancer  the  size  of  a  florin,  from  whom  Mr.  Hilton 
had  excised,  twenty-three  years  previously,  the  right  breast 
for  cancer,  and  the  scar  was  then  a  good  one. 

On  the  same  day  Dr.  S.  K.  Fowie,  of  New  York,  who  was 
visiting  London,  told  me  that  in  1S5S  he  saw  the  late  Dr.  Gross 
remove  from  the  cicatrix  of  an  operation  in  the  breast  of  an 
old  woman  a  carcinomatous  tumor,  the  size  of  a  walnut,  of 
one  j-ear's  growth;  Sir  A.  Cooper  having  excised  the  woman's 
breast  thirty  years  before  for  cancer. 

I  would  also  here  draw  attention  to  the  case  of  colloid 
tumor  of  the  breast,  published  at  page  198,  in  which  the  re- 
moval of  a  colloid  growth  in  the  breast  was,  eight  years  later, 
tollowed  by  a  typical  scirrhous  cai-cinoma  of  the  opposite 
breast. 
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Cask  VIIL — Carcinoma  of  the  left  breast;  exdaion;  re- 
turn in  the  scar  nine  years  later;  four  years  after  removal  of 
breast^  the  appearance  of  a  melanotic  sarcoma  in  a  mole  situ- 
ated in  the  left  axilla;  excision  and  no  return;  uterine  cancer 
eight  years  after  the  removal  of  the  breast;  and  carcinoma  of 
the  left  f emur^  ftucture  of  bone,  and  death  nine  years  after  re- 
moval of  the  breast. 

Mrs.  K.,  an^  50,  the  mother  of  seven  children,  all  of  whom 
she  had  suckled  without  difficulty,  the  youngest  being  sixteen 
years  of  age,  consulted  me  in  May,  1876,  with  an  infiltrating 
carcinoma  of  her  left  breast,  which  had  been  slowly  growing 
for  two  years.  The  nipple  was  retracted,  and  the  skin  about 
the  nipple  infiltrated.    No  axillary  glands  were  enlarged. 

On  May  3d,  1876,  the  breast  was  removed,  and  a  rapid  re- 
covery followed.  The  axilla  was  not  explored,  as  nothing 
could  be  felt  through  the  thin  integument.  Four  years  after 
the  operation  in  her  breast,  a  mole,  which  had  existed  in  her 
left  axilla,  on  the  side  from  which  the  carcinoma  had  been  re- 
moved, became  the  seat  of  a  melanotic  sarcoma.  After  six 
months'  growth,  when  it  had  attained  the  size  of  a  nut,  I  took 
this  away  and  no  return  took  place. 

In  1884,  eight  years  after  the  operation  on  her  breast,  the 
neck  of  the  uterus  became  the  seat  of  cancer;  the  disease  ap- 
peared as  a  nodule  the  size  of  a  hazelnut,  and  from  this  there 
was  at  times  free  bleeding. 

About  this  time  the  left  arm  became  oedematous  and  pain- 
ful. In  December  of  1884  she  complained  of  pain  and  stiffness 
in  the  upper  part  of  her  left  thigh,  which  soon  became  swollen, 
and  before  many  weeks  had  passed  it  was  evident  that  the 
upper  part  of  the  femur  was  enlarged.  In  June,  1885,  some 
carcinomatous  tubercles  appeared  in  the  scar  of  the  breast 
operation,  and  when  getting  into  bed  she  felt  something  give 
way  in  her  thigh,  and  heard  a  crack.  Dr.  Curgenven,  her 
medical  man,  saw  her,  and  discovered  a  fracture  at  the  seat  of 
the  swelling,  and  there  can  be  no  doubt  as  to  the  swelling 
being  a  cancerous  tumor. 

From  this  time  she  steadily  sank,  and  died  in  August,  1885, 
nine  years  after  the  removal  of  a  carcinoma  of  the  breast,  and 
five  years  after  the  excision  of  a  melanotic  sarcoma  of  the 
axilla. 

Case  IX. — Melanotic  sarcoma  originating  in  a  mole  situ- 
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ated  in  the  right  axilla,  followed  in  four  years  by  an  ioflltrat- 
ing  carcinoma  of  the  light  breast. 

Mary  P.,  aged  40,  a  single  healthy  woman,  came  to  me  in 
April,  18T2,  with  an  ulcei'ating  melanotic  sarcomatous  growth, 
the  size  of  an  orange,  wliich  had  originated  two  years  pre- 
viously In  a  mole  in  the  right  axilla.  N^o  enlarged  lymphatic 
glands  were  to  be  felt.  On  April  -25th  I  excised  the  growth, 
and  a  good  recovery  followed.  The  patient  remained  well  for 
nearly  four  years,  when  the  breast  of  the  same  side  beci^me 
painful  and  enlarged,  and  six  months  later,  when  she  came  to 
me  for  advice,  the  breast  was  evidently  the  seat  of  an  infiltrat- 
ing carcinoma.  The  scar  of  the  operation  for  melanotic  sar- 
coma was  sound,  and  no  signs  of  recun-ence  were  present.  In 
July,  187(J,  I  removed  her  breast,  which  on  section  was  clearly 
of  a  carcinomatous  nature,  and  a  good  recovery  ensued.  In 
1JJ84,  eight  years  after  the  removal  of  her  breast,  and  twelve 
3'ears  after  the  excision  of  the  sarcoma,  this  patient  was 
known  to  be  quite  welL 

Shrinkage  of  Tumors. — Adeno-sarcomatous  andflbromat- 
ous  tumors,  in  very  exceptional  occasions,  diminish  in  size  by 
time.  I  have  certainlj'  seen  two  examples  of  the  kind  and  ara 
disposed  to  think  that  the  diminution  in  the  size  of  the  growth 
is  to  be  explained  by  the  absorption  of  such  fluid  as  might 
have  filled  the  growth  or  its  capsule,  rather  than  to  any  true 
shrinking  of  the  neoplasm  itself.  Explain  the  matter  how  we 
will,  the  fact  must,  however,  be  recognized. 

The  cases  are  as  follows : 


Case  X, — Adenomata  in  the  breast  of  a  suckling  woman, 
which  diminished  in  size  subsequently. 

Eliza  F.,  aged  23,  a  married  woman,  pregnant  four  months, 
came  to  me  on  March  15th,  1868,  with  an  adenomatous  tumor, 
the  size  of  half  a  cocoanut,  in  the  axillary  border  of  her  left 
breast,  and  a  second  the  size  of  an  orange  in  the  stenial  boixler 
of  the  same  gland.  The  two  had  been  growing  steadilj'  for 
two  years.  During  the  progress  of  the  pregnancy  both  these 
tumors  grew  rapidly,  and  became  at  last  twice  the  size  they 
were. 

On  September  30th  she  was  confined,  and  suckled  with  her 
right,  or  unaffected  breast,  for  three  months.  The  tumors  in  the 
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left  still  grew.  After  weaning  they,  however,  steadily  dimin- 
ished, so  that  on  January  3d,  1870,  that  is,  twelve  months  later, 
they  had  returned  to  the  size  described  when  seen  in  Marc^, 
1868. 

It  should  be  added  that  this  patient's  smgle  sister,  when  21 
years  of  age,  came  to  me  in  June,  1870,  with  great  enlarge- 
ment of  her  left  breast,  from  supposed  hypertrophy.  Hie 
gland  was  twice  the  size  of  the  right  breast 

Oasb  XI. — ^Adenoma  of  the  breast  of  eighteen  y^irs*  growth 
diminished  by  time. 

Margaret  E.,  aged  41,  a  single  woman,  came  mider  my 
care  on  July  3d,  1873,  with  a  tumor  in  her  left  breast  of  dgh- 
teen  years'  standing,  which  was  the  size  of  an  ogg,  soft,  loba- 
lated,  and  movable  in  and  with  the  breast.  It  was  quite  pain- 
les&  Eight  years  previously  the  tumor  had  been  more  than 
twice  its  present  size.  It  had  grown  steadily  for  two  yeai:% 
when  growth  stopped  and  changed  into  shrinkaga 
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SMVI  AND  VASCULAR  TUMORS  OP  THE  BREAST— 
LIPOMATA  AND  CHONDROMATA  OF  BREAST. 

Njevi  !tre  found  in  the  skin  covering  the  breast,  in  the  same 
way  as  they  are  found  in  other  parts  of  the  body.  In  rare 
cases  they  may  be  found  upon  the  nipple.  I  saw  an  example 
of  this  many  years  ago  in  afemalechild,  whohada  red,  raised, 
fiorid  nsevus,  the  size  of  a  shilling^,  situated  upon  the  breast 
and  half  the  nipple.  I  destroyed  it  by  means  of  the  galvanic 
cauter5',  after  two  or  three  applications. 

Conrad  Langenbeck  has  recorded  cases  of  nievi  whicb  have 
extended  from  the  skin  to  the  breast  beneath.  Such  cases  in 
infants  must  bedifflcult  to  diagnose,  since  the  breast  as  a  gland 
is  but  rudimentary,  and  even  when  the  naevus  involves  the 
deeper  tissues,  it  may  be  a  question  as  to  how  far  the  breast 
may  be  involved. 

That  the  breast  may  be  the  seat  of  true  nsevoid  disease 
there  is  no  doubt,  although  such  cases  must  be  rare.  I  cannot 
find  any  examples  recorded,  beyond  the  one  I  have  briefly 
alluded  to  in  my  work  on  the  practice  of  surgerj'.  In  that 
case  the  breast,  with  the  skin  over  it,  was  one  vascular  half 
globe.  It  was  spongy  to  the  hand,  and  could  be  emptied  by 
pressure  and  easily  refilled.  The  nipple  was  apparently  re- 
tracted, but  this  condition  was  brought  about  by  the  elevation 
of  the  parts  about  it.  The  notes  of  the  case  as  taken  at  that 
time  are  as  follows: 

Case  L — Nievus  involving  the  whole  of  the  breast. 

Mary  R,,  flfteen  weeks  old,  was  brought  to  me  at  Guy's  Hos- 
pital on  Octolier  14th,  1869,  with  a  niEvus  involving  the  whole 
of  the  breast  gland  and  skin  over  it ;  the  nipple  was  retracted. 
Tlie  tumor  measured  two  inches  in  diameter,  and  was  like  half 
a  globe;  it  was  spongy  to  the  feel  and  prominent.  Larpe 
Veins  converged  toward  its  surface  and  through  the  skin.     At 
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the  margin  of  the  gland  the  purple  substance  of  the  naevoid 
structure  was  visible.  The  whole  swelling  could  easily  be 
reduced  by  pressure,  and  on  the  removal  of  which  the  swelling 
returned.    No  treatment  was  adopted. 

Liponiata  of  the  Breast — That  lipomatous  tumors  may 
be  found  in  the  integument  that  covers  the  breast,  that  is,  in 
the  paramammary  tissue,  the  experience  of  most  surgeons 
will  prove,  although  it  is  not  so  clear  that  they  are  met  with 
within  the  gland  structure  or  behind  it.  Gross  says,  "  I  am 
not  aware  of  a  single  case  of  circumscribed  lipoma  occurring 
in  the  gland  itself,'^  and  if  he  means  by  this  a  fatty  tumor  un- 
connected with  the  surrounding  fatty  tissue  he  is  probably 
right,  and  his  experience  most  certainly  coincides  with  my 
own. 

Sir  A.  Cooper,  in  1805,  removed  the  breast  of  a  woman  which 
measured  in  circumference  thirty-one  inches,  with  a  large 
lipomatous  tumor,  which  was  subsequently  found  to  be  ^tu- 
ated  behind  the  gland,  and  to  have  weighed  14  lbs.  10  oz. 

He  also  removed  from  a  woman  who  had  a  breast  of  great 
size,  by  a  single  incision,  masses  of  fatty  tissue  from  between 
t  h<»  diir<»ront  portions  of  the  gland  which  was  itself  healthy. 
**  Tlu*  lobes  of  fat  whicli  are  interspersed  between  the  different 
poi'tioiis  of  the  mammary  gland,  and  which  serve  naturally 
to  augment  the  size  of  the  bosom,  having  become  enlarged  and 
foi'iiied  a  swelling,  which,  prior  to  the  incision  being  made, 
s(»enie(l  to  involve  the  whole  of  the  breast;  but  when  the  oper- 
ation was  pt^rfornied,  the  different  lobes  of  adeps  which  formed 
the  tumor  could  be  drawn  away  from  the  gland  itself." 

In  th(»  Guy's  Hospital  Museum  (Prep.  2300'^)  there  is  pre- 
served *'a  large  adipose  tumor,  which  measured  23  inches  in 
circunifen^nce,  and  was  removed  after  death  from  the  breast 
of  a  married  but  sterile  old  woman,  aged  87.  When  30  years 
of  ag(*  she  observed  the  tumor  in  the  upper  part  of  the  right 
l)r(»ast,  and  this  she  showed  to  Sir  A.  Cooper  on  January  9th, 
18()().  She  r(»membered  the  date,  because  it  was  the  day  on 
which  Lord  Nelson  was  buried.  The  growth  slowly  enlarged, 
hut  not  during  the  last  few  years.  It  was  thought  to  have  been 
an  adt^nocele,  but  when  a  section  was  made  it  was  found  to 
consist  of  fat,  with  a  piece  of  bone  in  the  centre.''  Fig.  1  on 
Plate  IV.  was  taken  from  this  patient  during  life. 
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A  lipomatous  tumor  may,  however,  be  developed  in  the 
tissue  covering  the  breast  or  elsewhere.  The  following  is  an 
example  of  the  affection : 

Case  I. — Lipoma  the  size  of  half  an  orange  over  the  breast; 
excision;  cure. 

Annie  B.,  aged  50,  came  under  my  care  on  September  5th, 
1883.  She  had  had  four  children,  the  youngest  being  eleven 
years  old.  Five  years  ago  she  noticed  a  lump  in  the  upper  part 
of  her  left  breast,  which  has  steadily  increased.  When  seen  the 
lump  was  the  size  of  half  an  orange,  and  measured  three  by 
two  and  a  half  inches.  It  was  placed  over  the  clavicular  lobes 
of  the  left  breast,  and  was  movable  over  the  gland.  It  was 
clearly  lobulated  and  apparently  fatty.  On  September  7th  I 
excised  it  and  found  it  to  be  a  pure  lipoma.     The  case  did  well. 

Cbondroinata. — These  growths  are  rarely  met  with  in  the 
breast.  Sir  A.  Cooper  gives  one  case,  with  a  drawing,  in  his 
work  on  the  breast;  he  removed  it  from  a  healthy  woman, 
aged  32,  and  it  was  of  fourteen  years'  growth.  The  pain  in  it 
was  very  severe,  and  the  tumor  was  excessively  hard.  He 
removed  the  growth,  and  the  larger  portion  of  it  had  the  ap 
pearance  of  that  cartilage  which  supplies  the  place  of  hone  in 
young  subjects.  The  remaining  portion  was  ossiflc.  Fig.  3 
on  Plate  IV.  illustrates  the  case. 

Professors  J.  Muller,  Rindfleisch,  and  Billroth,  record  other 
cases  in  which  nodules  of  cartilage  wore  found  in  the  breast. 
In  the  Guy's  Mus>_'um,  Prep,  23Ili'*,  there  is  a  tumor  which 
was  taken  from  the  breast  of  a  middle-aged  woman.  It  was 
examined  by  Dr.  Wilks,  who  pronounced  it  to  be  fibro-carti- 
laginous. 

In  vol,  xxxiii.  of  the  Pathological  Society's  Transactions  of 
London  (p.  306),  Mr.  Bowlby  reports  a  case  of  chondro-sarcoma 
of  the  breast,  of  one  year's  growth,  taken  from  a  woman,  aged 
42.  The  breast  with  the  tumor,  which  was  encapsuled,  was 
removed,  but  a  return  took  place  which  proved  fatal  within 
six  nioDths  of  the  operation. 

Cruveilhier  has  also  described  a  case  in  vol,  iii.  of  his 
"Anatomie  Pathologique,"  but  Mr.  Bowlby  throws  some 
doubt  about  its  true  nature.  Upon  the  whole,  although  it 
must  be  accepted  as  a  fact  that  the  disease  may  occur  in  the 
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breast,  it  is  certainly  very  rare.  It  may  occur  as  an  innocent 
growth  or  in  association  with  a  malignant  one. 

On  May  18th,  laaii,  Mr.  W.  H.  Battle  showed  the  memlwn 
of  the  London  Pathological  Society  a  specimen  of  oBto> 
chondrosarcoma  of  tlie  breast,  which  is  very  rare. 

It  was  taken  from  the  right  breast  of  a  widow,  aged  '3. 
who  had  had  flvts  children.  The  tumor  commenced  as  a  liard 
lump,  to  the  inner  side  of  the  nipple,  six  years  before.  Tlif 
growth  was  painless,  and  the  patient's  ^neral  health  un- 
affected. It  grew  slowly  until,  within  a  year  of  its  reuioiil. 
it  had  attained  the  size  of  a  large  orange;  it  consisted  of  two 
portions,  an  inner,  verj'  hard  and  rounded,  about  the  size  of  a 
walnut,  which  the  patient  had  noticed  for  a  Ion;?  time;  and  an 
outer,  a  more  recent  development,  more  elastic,  of  the  size  of 
a  large  egg.  The  nipple  was  much  reti-acted.  The  skin  was 
adherent,  red,  and  tense  at  the  inner  part.  One  small  freely- 
movable  gland  was  detected  in  the  axilla.  The  growth  con- 
sisted of  a  large  portion  composed  of  a  soft,  friable,  extremel.v 
vascular  material  in  which  there  had  been  numerous  hera(^^ 
rhagesj  and  of  a  smaller  very  hard  portion  which  resembled 
bone,  and  could  not  be  cut  with  a  knife.  Microscopic  exiun- 
ination  of  the  tumor  showed  it  to  consist,  in  the  softer  parts. 
of  round  and  spindle  celts;  and  in  the  harder,  of  cai'tiUi),*e 
which  had  in  parts  become  ossified,  the  section  showing  well- 
marked  Haversian  canals. 


CHAPTEE  XXII. 

TUMORS  OF  THE  MALE  BREAST. 

Thb  male  breast  is  liable  to  the  same  affections  as  the  fe- 
male, but  in  a  far  lesser  degree;  the  male  gland  at  no  period 
of  its  life  being  called  upon  to  show  any  functional  activity. 

It  may,  in  infancy,  be  as  frequently  the  seat  of  inflamma- 
tion as  the  female  gland,  and  in  a  former  chapter  it  has  been 
shown  to  be  liable  about  puberty  to  a  marked  growth,  and  to 
a  spurious  functional  activity,  which  may  lead  up  to  inflam- 
mation. It  may  also,  as  a  result  of  injury,  be  the  seat  of  ab- 
scess. 

Fibromata,  sarcomata,  and  adenomata  have  been  met  with 
in  the  gland,  and  carcinomatous  tumors  are  not  rare.  Thus 
Mr.  W.  R.  Williams  reports  that  out  of  about  280  examples 
of  adenomata  of  the  breast,  consecutively  noticed  in  London 
hospitals,  one  was  in  a  male;  of  68  examples  of  sarcomata  of 
the  breast,  two  were  in  males;  and  of  1,433  cases  of  cancer  of 
the  breast,  fourteen  were  in  males;  or  roughly  speaking,  that 
one  case  of  benign  tumor  of  the  breast  is  met  with  in  the  male 
to  116  in  the  female;  and  one  case  of  carcinoma  in  the  male  to 
102  in  the  female;  carcinoma  in  the  female  being  at  least  a 
hundred  times  as  common. 

These  averages  are  doubtless  quite  reliable,  since  they  have 
been  calculated  from  the  combined  experience  of  four  large 
London  hospitals,  during  ten,  twelve,  and  seventeen  years. 
They  differ  from  smaller  statistics  published  by  Sir  J.  Paget, 
who  believes  that  two  cases  of  scirrhus  of  the  breast  occur  in 
men  to  98  in  women;  by  Gross,  who  has  seen  two  examples  in 
males  to  100  in  females;  by  Billroth,  who  gives  seven  cases 
in  males  out  of  252  cases;  or  taking  all  these  cases  together, 
in  the  proportion  of  one  to  fortj^'-two. 

Wagstaffe  gives,  in  vol.  xxvii.  of  the  Pathological  Society's 

Transactions  (p.  246),  a  table  of  sixty-one  cases  of  cancer  of 
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the  breut  in  the  mal^  collectecl  from  all  sources,  from  which 
we  leoni  that  in  only  t&x.  of  thi;  whok'  number  the  disease  ap- 
peared under  the  age  of  40;  in  tweiitj'  it  appeared  between  the 
ages  of  40  and  60;  in  seven  between  the  ages  of  l>0  and  TO;  and 
in  seven  in  sabjeets  over  70  yeai-s  of  age.  Tlie  disease  has 
evidently  a  tendency  to  occur  in  old  rather  than  in  middle-a^ed 
men. 

Tlie  diagnosis  of  tSreae  eaaoB  of  neoplasm  in  the  male,  as 
wdlastheir  txeatmantfiBto  be  determined  by  tbesamesymp- 
tfHu^  signs,  and  condlldons,  as  those  of  the  female. 
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CHAPTEE    I. 

ON  THE  SURGERY  OF  THE  KNEE-JOINT. 

Qentljemkn  : — I  propose  to  contrast  the  treatment  of  the 
principal  affections  of  the  knee-joint  and  its  immediate 
neighborhood  as  practised  at  the  present  day  with  that  in 
favor  with  the  leading  surgeons  ten  years  ago. 

The  knee  is  a  region  pre-eminently  fitted  to  be  chosen  for 
such  a  contrast.  It  is  so  superficial  that  the  alterations  pro- 
duced in  it  by  disease  are  manifest  and  clearly  marked.  It  is 
so  liable  to  disease  and  so  exposed  to  accident  that  the  most 
youthful  and  inexperienced  surgeon  is  familiar  with  it.  Its 
affections  are  also  types  of  all  surgery;  not  only  are  chronic 
pulpy  disease  of  the  synovial  membrane  of  the  knee  and  cen- 
tral necrosis  of  the  head  of  the  tibia  types  of  similar  affections 
which  attack  the  other  great  synovial  membranes  and  epiph- 
yses of  the  body,  but  even  genu  valgum,  properly  understood, 
is  a  key  to  the  comprehension  of  scoliosis,  of  flat  foot,  and  of 
other  leading  deformities,  of  which  a  false  pathology,  a  false 
etiology,  and  a  misguided  treatment  are  even  to  this  day  too 
frequently  taught  and  practised.  Let  any  one  study  carefully 
the  facts  and  opinions  on  chronic  disease  of  the  knee-joint  to 
be  found  in  the  handbooks  and  monographs  of  ten  years  ago, 
and  he  cannot  fail  to  see  that  in  those  days,  recent  as  they 
are,  the  rich  man  with  chronic  knee-joint  disease  who  sub- 
mitted to  an  operation  was  little  better  than  a  fool,  while  the 
poor  man  who  was  operated  on  in  order  to  get  independence 
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and  the  means  of  eamingr  a  living  for  himself  and  his  family 
was  a  hero.  In  shorty  ten  or  twelve  3*ears  ago,  it  was  the 
practice,  and  then  the  correct  practice,  founded  on  the  experi- 
ence of  the  time,  to  tell  a  patient  with  a  diseased  knee,  if  he 
was  no  longer  quite  young,  that  his  choice  lay  between,  on  the 
one  hand,  immediate  amputation  of  the  thigh,  and,  on  the 
other,  a  long,  tedious  process  of  treatment,  very  likely  involv- 
ing three,  five,  or  even  ten  years'  incapacity  for  following  his 
employment,  and,  as  likely  as  not,  ending  in  amputation  after 
all.  He  had  also  to  be  told  that  his  chances  of  life  and  death 
after  amputation  were  no  better  than  two  to  one.  (Bryant's 
statistics  of  119  amputations  in  patients  between  the  ages  of 
twenty  and  forty.  See  Erichsen,  vol.  iL,  p.  272,  date  1877.)  If 
the  patient  were  a  child  or  an  adolescent,  not  very  different 
information  could  be  honestly  given.  Amputation  at  that  age 
was  comparatively  safe,  but  excision  was  still  very  dangerous. 
Of  ninety-seven  cases  collected  b^*  Brj'ant,  twenty-seven  died. 

Scarcely  less  serious  were  the  long  periods  required  for 
treatment  after  excision.  '^Roughly  speaking,  the  average 
duration  of  treatment  (after  excision)  was  about  eight  months,'* 
wrote  Holmes;  but  this  is  short  compared  to  the  period  dur- 
in.ir  whioli  tho  iHM>r  patients,  almost  all  belonging  to  the  lower 
onloi's,  pivbably  i\Hiuii\Hl  tivatment,  but  did  not  get  it,  fi'oni 
sheer  weariness  on  the  part  of  the  doctor  or  the  patient,  or 
the  iKiriMits  of  the  latter,  or  from  the  pressure  of  house^jora- 
niitttvs, 

Now  let  us  turn  to  the  present  time.  In  the  first  place,  it 
is  now,  praotieally  sixn^king".  quite  safe  for  a  surgeon  experi- 
enctHl  in  such  o[H*rations  to  open  wide  the  knee-joint  and  ex- 
plore its  every  eivviee;  uioivover.  within  two  or  three  months 
he  can  exjHvt  to  siv  every  [Kirt  of  the  joint  and  ever>'  muscle 
aotin^^-  on  it  eoinpletely  i\^toi\Hi  again.  The  history-  of  the 
optM-ation  for  siituiv  of  the  [vttella  proves  this.  It  is  true  that 
some  unfortunate  ivsults  have  occurred  and  a  few  fatal  ones; 
but  when  we  ivnienilvr  what  a  lanre  number  of  sutures  of  the 
patella  have  Ihvu  done  by  sunret^ns  with  little  or  no  practical 
experience  of  such  o^vrations,  and  many  of  them  quite  recent 
converts  to  a  faith  in  antist»ptic  sursrery,  after  being  trained 
to  habits  absolutely  inconsistent  with  it.  and,  like  all  habits, 
ditlicult  to  shake  otT  -when  we  Ivar  these  facts  in  mind,  we 
should  Iv  surpristHl,  not  at  the  occasional  failure  of  the  opera- 
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tion,  but  at  its  frequent  success.  But  this  is  not  a  mere  ques- 
tion of  numbers.  Look  at  the  quality  of  the  success  in  most 
cases  of  antiseptic  suture  of  the  patella^  the  rapid  convales- 
cence, the  perfect  restoration  of  function,  and  the  absence  of 
every  si^  of  danger  from  first  to  last. 

In  the  matter  of  operations,  a  surgeon  can  speak,  after  all, 
only  for  himself,  and  for  those  with  whose  practice  he  is  per- 
sonally familiar;  it  is, therefore,  merely  a  cautious  and  guarded 
mode  of  speaking,  and  not  vain  boasting,  when  I  say  that  I 
feel  less  fear  now  about  opening  and  examining  a  knee-joint 
than  I  felt  ten  years  ago  about  excising  a  fatty  tumor.  Not 
that  I  can  count  excisions  of  the  knee  by  the  dozen,  but  be- 
cause for  some  years  I  have  been  week  by  week  acting  on  the 
faith  I  have  just  declared,  and  have  found  in  every  bone  and 
every  joint,  and  nearly  every  cavity  of  the  bod^^  my  confi- 
dence justified.  But  I  never  myself  commenced  to  practise  in 
any  department  of  operative  surgery  without  feeling  the  dis- 
advantages of  inexperience,  and  being,  moreover,  shown  by 
the  course  of  events  what  dangers  are  run  b^'^  the  patient  on 
whom  the  surgeon  tries  his  ^prentice  hand.  For  instance,  my 
first  case  of  osteotomy  suppurated  and  did  no  good.  In  only 
two  instances  since  has  a  single  drop  of  pus  formed,  and  in 
these  two  the  ultimate  result  was  excellent  and  not  long  de- 
layed. In  fact,  let  us  never  forget  to  distinguish  between  the 
dangers  of  an  operation  and  of  the  particular  operator  who 
does  it. 

It  is  no  longer  necessary  for  the  honest  surgeon  to  tell  his 
patient  with  diseased  knee  that  to  submit  to  operation  is  to 
run  a  risk  as  great  as  that  of  fighting  in  a  forlorn  hope.  On 
the  contrary,  given  a  patient  free  from  consumption,  not  hope- 
lessly exhausted  and  broken  down,  and  not  over  forty  years 
of  age,  I  can  honestly  tell  him  that  I  can  open  his  knee-joint 
and  either  remove  the  diseased  parts,  or  excise  the  joint,  or 
amputate,  according  to  what  may  be  required  in  his  individual 
case,  with  no  fear  of  serious  risk  to  life.  And  the  prognosis 
as  regards  the  quality  of  the  limb,  if  saved  by  operation,  is 
also  extraordinarily  improved. 

What  was  the  ordinary  result  of  a  successful  operation  ten 
years  ago?  A  limb  greatly  shortened,  the  foot  sometimes 
nearly  on  a  level  with  the  lower  part  of  the  opposite  calf,  the 
knee  often  greatly  bowed  outward  and  bent  forward,  almost 
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always  absolutel3'^  stiff,  and  if  movable,  weak  and  unreliable. 
Now,  as  to  shortening,  I  will,  if  all  be  well,  exhibit  in  the  course 
of  the  session  a  series  of  cases,  each  a  type  of  a  different  mode 
of  operating"  suitable  for  cases  like  itself.  In  only  one  will  you 
detect  marked  shortening,  and  that  scarcely  enough  to  be 
either  a  disfigurement  or  an  inconvenience.  In  one  of  these 
cases  there  is  excellent  mobility-,  and  no  weakness  therewith. 
How  long  were  they  in  hospital  after  operation  ?  An  average 
of  two  or  three  months  each.  Has  any  sinus  or  sign  of  dis- 
ease remained  ?    No. 

It  remains  now  to  indicate  how  these  improved  results  can 
be  attained.  In  the  first  place,  it  is  now  recognized  that  the 
diseased  soft  parts,  the  degenerated  synovial  membrane,  and 
the  infected  bursas  require  removal  as  much  as  do  the  carious 
portions  of  bone.  Not  a  hint  of  this  was  to  be  read,  at  all 
events  in  English  works,  a  dozen  years  ago.  Secondly,  healthy 
bone  is,  as  a  rule,  left  alone.  The  practice  of  removing  sound 
bone  or  cartilage,  because  they  might  become  diseased  if  left, 
should  now  be  scouted  as  ridiculous,  if  not  monstrous.  What- 
ever healthy  bone  is  taken  away  is  removed  for  mechanical 
reasons;  e.^/.,  to  prepare  two  surfaces  suitable  for  cohesion 
when  speedy  osseous  ankylosis  is  expressly  desired,  or  to  give 
access  to  concealed  parts,  or  to  make  a  channel  for  drainage. 
Thirdly,  when  disease  has  spread  to  the  shaft  of  the  bone,  the 
medulla  is  scraped  out,  and  the  surgeon  does  not  go  on  either 
slicing  away  one  inch  after  another  of  the  shaft,  or  else  pro- 
ceeding to  amputation  instead  of  excision.^  Fourthly,  the 
effect  of  certain  drugs  on  the  diseased  parts  is  known  and 
utilized.  Fifthly,  the  joint  is  opened  in  such  a  way  and  closed, 
after  operation,  by  such  means  as  completely  restore  the  joint 
capsule  and  the  muscles  and  aponeuroses  around  it.  Sixthly, 
a  better  system  of  drainage  has  been  introduced.  Seventhly, 
dressing  and  after-treatment  have  been  greatly  improved. 
Eightly,  after  excision  the  bones  are  wired.  The  diseased  soft 
parts,  the  pulpy  synovial  membrane,  and  so  much  of  the  liga- 
ments and  hursoB  as  may  be  diseased,  are  carefully  cut  away 
with  scissors.  In  many  cases  these  are  the  very  centre  and 
focus  of  the  disease,  such  bone  and  cartilage  as  may  suffer 
being  attacked  quite  secondarily,  and  sometimes  to  an  insig- 
nificant extent — as,  for  instance,  was  the  case  with  the  young 
woman  whom  I  will  show  you,  who  recovered  rapidly  and  with 
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a  very  movable  joint.  This  excision  of  soft  parts  has  to  be 
done  with  great  care  and  thoroughness;  but  it  is  not  neces- 
sary to  remove  absolutely  every  vestige  of  disease  in  order  to 
effect  a  cure.  In  this  respect  tuberculosis  of  the  joints  differs 
markedly  from  cancer.  As  a  matter  of  fact,  tuberculosis 
tends  to  die  a  natural  death.  Time  will  kill  local  tuberculosis 
unassisted  by  the  surgeon.  The  misfortune  is  that  it  is  so 
dilatory  in  the  exercise  of  its  healing  powers  that  very  often 
the  patient  or  his  joint,  or  both,  are  destroyed  before  the  dis- 
ease, but  when  vigorously  helped  by  the  surgeon,  time  wakes 
up  as  it  were.  It  has  been  often  observed,  after  excision  of  a 
joint,  that  tuberculous  granulations  have  sprung  out,  say, 
from  a  sinus  left  by  a  drainage  tube,  lived  a  precarious  exist- 
ence, and  then  perished  spontaneously,  or  with  very  little  in- 
terference from  the  surgeon.  Nevertheless,  it  is  well  to  ope- 
rate with  the  greatest  possible  care  and  thoroughness. 

Next,  with  regard  to  the  treatment  of  healthy  bone,  it 
used  to  be  the  rule  to  take  away  the  patella  lest  it  might  be- 
come diseased.  Some  surgeons— e.g.,  P.  H.  Watson,  of  Edin- 
burgh— opposed  the  practice,  but  they  were  exceptions.  Now, 
when  once  the  tuberculous  foci  have  been  found  and  thoroughly 
removed,  not  an  atom  of  bone  should  be  cut  away  except  to 
favor  drainage,  or  to  make  opposed  surfaces  fit  after  excision. 
After  a  really  complete  and  systematic  operation  on  a  tuber- 
culous knee-joint  the  fear  of  recurrence  is  small.  And  if  we 
are  to  attempt  to  abolish  it  by  removing  all  cancellous  bone, 
in  which  the  return  can  possibly  take  place,  amputation  may 
as  well  be  done  at  once.  In  fact,  those  surgeons  who  with 
these  views  always  amputate  and  never  excise  are  strictly 
logical.  In  children,  more  bone  and  articular  cartilage  have 
usually  to  go  than  in  adults.  I  have  several  times  completely, 
or  almost  completely,  scraped  out  the  bony  part  of  the  epiph- 
yses, always  carefully  leaving  the  so-called  epiphyseal  carti- 
lage, and  removing  no  more  of  the  articular  cartilage  than 
was  either  necedsary  to  give  entrance  to  the  sharp  spoon,  or 
was  itself  diseased.  The  cartilage  on  those  parts  of  the 
femoral  cond^^les  which  actually  touch  the  opposed  articular 
surface  should  be,  as  far  as  possible,  left  untouched.  Any 
small  diseased  points  in  it  may  be  carefully  picked  out.  If 
both  articular  and  semilunar  cartilages  are  health^',  the  latter 
may  be  left. 
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w  with  re^ixl  to  <]i'ugs.     Those  best  adapted  for  tlie 

are  solutions  of  sublimate  (1  in  1,000),  and  iodoform 

.ii  Jils.     That  the  latter  has  a  really  specific  influence  on 

•■  buDerculous  materies  marbi  (it  Is  quite  unnecesisao'  *^ 
enter  into  tho  question  of  whether  it  is  or  is  not  Koch's  bacil- 
his)  can  scarcely  be  doubted.  Always  should  iodoform  crj-s- 
tals  be  dusted  over  the  surface  operated  on,  and  especially  in 
the  crevices  and  i-ecesscs  of  the  joint,  whei-e  there  Is  most 
danger  of  portions  of  infected  tissue  having-  been  left  behind. 
To  place  the  iodoform  hi  these,  the  cutting  si)oon  may  itself 
be  used,  in  its  capacity  as  a  spoon,  not  as  a  cutting  mstru- 
ment.  The  iodoform  should  be  placed  before  the  Esmarch's 
laere  is  removed  and  while  the  joint  is  drj-.  Free  siMtng- 
u.g  I  douching  with  the  sublimate  solution  should  precede 
the  louofoi-ming.  It  is  dangei'ous,  expensive,  and  not  neces- 
sary to  use  iodoform  extravagantly,  and  the  crystals,  as  being 
less  quickly  and  easily  absorbcii,  are  safer  than  the  ground 

wder.   An  ethereal  solution  of  iodoform  maybe  used.    It  will 

oetrate  into  even-  crevice  and  deposit  a  thin  layer  of  the  drug 
on  every  surface.  But  it  is  irritating  to  the  eyes  of  the  surgeon 
s  assistants,  especially  if  it  has  been  long  kept. 

.  manner  of  opening  the  joint  is  very  important.     For  a 

orough  exploration  of  the  knee-joint  a  transverse  incision  is 
t;asential,  and  it  must  be  supplemented  by  a  perpendicular  ia- 
ctsion  to  open  the  synovial  pouch,  which  extends  upward 
beneath  the  extensor  cioiris.  The  transverse  incision  may  di- 
vide either  the  patella  itself  or  the  ligamcntum  patellae;  pref- 
erably the  former,  I  think.  A  strong  knife  will  cut  a  child's 
patella,  but  an  adolescent  or  adult  requires  a  saw,  I  prefer 
to  divide  the  patella  because  (1)  it  can  be  so  easily,  certainly, 
and  perfectly  reunited;  and  (i,  a  minor  and  almost  superflu- 
ous argument)  the  section  shows  accurately  the  condition  of 
the  centre  of  the  bone.  I  doubt  whether  a  sutured  ligament 
is  as  strong  and  trustworthy  as  a  sutured  bone.  Therefore 
one  should,  if  possible,  avoid  dividing  the  lateral  ligaments. 
When  <Iivided  they  should  he  carefully  sutured  at  the  conclu- 
sion of  the  operation.  A  short  supplementarj-  incision  may 
be  made  an\-where,  if  require<l  to  expose  any  otherwise  inac- 
cessible angle  or  crevice.  In  the  West  London  Hospital,  some 
years  ago  {September  Ilth,  18S3),  I  introduced  a  new  mode  of 
opening  the   joint,  applicable  when    it    is    not  infected  with 
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tubercular  disease;  e.g.,  when  excision  is  to  be  done  for  injury 
or  for  orthopedic  purposes,  and  particularly  applicable  as  an 
exploratory  incision  in  cases  of  injury  to  the  knee-joint.  It 
consists  in  a  long  perpendicular  incision  through  the  patella, 
ligamentum  patellae,  and  anterior  wall  of  the  upper  synovial 
pouch.  Oilier,  of  Lyons,  had  described  and  recommended  this 
incision  a  few  months  before  I  did  it;  but,  to  the  best  of  my 
belief,  mine  was  the  first  case,  and  I  was  led  to  operate  thus, 
certainly  not  by  Ollier's  paper,  of  which  I  had  not  then  heard, 
but  by  the  simple  intention  of  obeying  one  of  the  first  rules  of 
the  surgery  of  the  limbs,  which  is  always  to  prefer  a  longi- 
tudinal incision  where  it  will  suffice.  The  same  operation  has 
been  recently  and  independently  devised  by  Mr.  Herbert 
Allingham.  I  would  not,  however,  employ  it  for  tuberculous 
disease;  it  does  not,  in  my  opinion,  give  sufficient  view  and 
access  for  operating  thoroughly  and  minutely. 

On  the  table  is  a  specimen  of  a  knee-joint  which  I  explored 
in  this  manner.  The  condyles  were  merely  bruised.  There 
was  a  compound  fracture  just  above  but  not  into  the  joint,  as 
the  exploration  showed.  I  drained  it  for  a  few  days,  and  if 
the  whole  limb  had  done  as  well  as  the  joint  the  specimen 
would  not  be  here.  But  the  lacerated  tendons  and  skin 
sloughed  so  extensively  throughout  the  popliteal  space  and 
calf  that  there  was  no  hope  of  getting  a  useful  leg,  and  grave 
risk  of  inability  to  keep  aseptic  the  compound  fracture.  I 
therefore  amputated  the  thigh,  and  the  boy  did  well. 

When  a  patella  has  been  cut  in  two  with  a  knife  or  saw, 
more  care  is  required  to  fit  the  segments  accurately  together 
than  after  a  fracture.  In  the  latter  case  they  interlock  like 
the  pieces  of  a  puzzle.  In  the  former  they  readily  glide,  tip, 
or  gape.  Catgut  does  very  well  for  the  suture,  and  in  children 
it  can  be  earned  through  the  cartilaginous  patella  with  a 
strong  needle.  When  there  is  prospect  of  a  movable  joint,  cut 
aponeuroses  should  be  united  with  buried  catgut  sutures.  Cut 
ligaments  should  always  be  so  treated.  The  crucial  ligaments 
should  be  spared  if  possible,  and  the^'  can  be  spared  in  most  of 
the  cases  fitted  for  simple  erasion. 

Now  as  to  drainage.  Special  tubes  should  be  inserted  into 
the  superior  synovial  pouch.  Generally  the  centre  of  the  joint 
is  best  drained  toward  the  side,  the  tube  lying  in  a  channel 
gouged  for  it  in  the  surface  of  one  or  other  condyle.     A  special 
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lateral  or  postero-lateral  opening  may  be  made  for  it.  This 
main  tube  should  be  large,  especially  if  the  joint  has  suppu- 
rated before  operation.  Indeed,  in  that  case  the  tubes  should 
all  be  large*  and  permeate  every  part  of  the  joint  and  every- 
where the  abscess  may  have  burrowed.  Secondly,  one  should 
not  be  in  a  hurry  to  remove  these  tubes,  A  fortnight  for  a 
case  which  is  aseptic  is  not  too  much.  And  when  a  case  is 
septic  the  tubes  should  be  kept  in  until  the  knee  is  either 
ankylosed  or  amputated  if  it  cannot  be  saved.  Endless  mis- 
chief is  done  by  the  eagerness  of  inexperienced  people  to  with- 
draw drainage  tubes. 

With  the  use  of  sublimated  wood-wool  or  turf-moss  pads, 
and  firm  bandaging  and  strapping,  aseptic  cases  will  heal 
under  one  dressing,  but  a  pedantic  desire  to  obtain  this  is  to 
be  deprecated.  If  pain  or  a  rise  of  temperature  occur,  and 
cannot  be  plainly  referred  to  some  obvious  or  removable  cause, 
it  is  best  to  dress  at  once.  Recurrent  and  secondary  hemor- 
rhages used  to  be  particularly  frequent  after  excision  of  the 
knee.  I  always  bandjige  the  turf-moss  or  wood-wool  pads 
very  firmly  down  at  the  first  dressing,  and  the  next  day  relax 
any  uncomfortable  pressure  by  snipping  with  the  scissors, 
afterward  stretching  strips  of  strapping  across  any  gaping 
interval.  Sonietiiues,  especially  in  children,  I  do  not  tie  a 
single  artery,  but  apply  the  dressincrs  before  having  the 
Esniarch  s  band  removed.  Since  I  have  used  thick  sublimat^'d 
pads  of  turf-moss  or  wood-wool  I  liave  never  been  troubled 
with  lieniorrhage.  They  should  he  bandaged  on  very  ftnnly 
and  evenly,  and  the  limb  kept  much  elevated  for  the  first 
twenty-four  hours.  Some  surgeons  do  not  use  Esniarch's 
bandage  for  fear  of  troublesome  recurrent  hemorrhage  after 
it.  No  such  fear  need  he  felt  when  the  value  of  such  a  mode 
of  dressing  and  elevating  as  that  just  described  is  properly 
appreciated.  I  liave  seen  great  and  even  dangerous  ^hock 
after  excision  of  the  knee  without  the  use  of  the  bandage. 
The  more  I  see  of  operative  surgery,  the  more  am  I  convinced 
that  so-called  shock  is  generally  due  almost  entirely  to  loss  of 
blood,  or,  at  all  events,  that  most  of  what  is  serious  and  dan- 
gerous in  shock  is  due  to  hemorrhage.  Another  cause  of  shock 
is  a  long  operation  and  its  necessary  accompaniment,  prolong- 
ation of  the  ana3sthesia.  Witli  a  bloodless  limb,  one  can  ope- 
rate faster,  and,  at  the  same  time,  better. 
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One  of  the  g^^'eatest  essentials  of  after-treatment  is  perfect, 
continuous,  undisturbed  fixation.  Nothing  secures  this  so 
well  as  plaster-of-Paris.  But  its  universal  use  is  very  waste- 
ful of  the  surgeon^s  time,  which  is  no  more  an  inexhaustible 
quantity  in  a  civil  hospital  than  on  the  field  of  battle.  I  have 
therefore  sometimes  put  up  fresh  excisions  with  movable 
splints  for  the  first  fortnight,  by  which  time  the  wound  is 
usually  almost  healed  and  the  discharge  has  ceased,  so  that  a 
small,  thin,  antiseptic  dressing  suffices.  Over  this  a  plaster-of- 
Paris  case  fits  much  better  and  more  effectively  than  over  a 
large  turf-moss  or  wood-wool  pad.  During  the  first  fortnight 
a  weight  extension  may  be  found  comfortable  and  satisfactory 
after  erasion.  It  would  be  out  of  place  in  excision  cases,  on 
account  of  the  wires  with  which  the  bones  should  always  be 
fixed  together.  Many  surgeons  prefer  nails  or  screws  to 
wires.  I  do  not  think  anything  can  be  simpler  or  handier  or 
more  effective  than  wires.  Two  are  required,  one  on  each  side. 
They  caij  be  either  buried  permanently  or  arranged  for  re- 
moval. In  the  latter  case  they  should  be  left  for  two  months. 
Perfect  osseous  ankylosis  must  not  be  reckoned  on  under 
several  months  after  any  form  of  operation,  not  even  when 
plasterK)f-Paris  is  used  continuously. 

If  it  is  asked  to  whom  all  the  alterations — improvements,  I 
hope — above  noticed  are  due,  it  becomes  difficult  to  do  justice 
to  the  West  London  Hospital  and  to  others  at  the  same  time. 
Primarily  they  are  the  logical  outcome  of  a  belief  in  antiseptic 
surgery  and  of  the  application  of  a  varietj'^  of  means  due  to 
different  inventors,  not  the  least  important  being  Esmarch's 
bandage  and  the  subUmated  pads  brought  here  from  Ger- 
many. With  regard  to  operative  measures,  incisions,  modes 
of  drainage,  sutures,  etc.,  I  can  honestly  say  that  most  of 
those  I  use  I  have  worked  out  for  m^^self,  but  I  must  add  (1) 
that  many  are  the  same,  or  nearly  the  same,  as  have  been 
lately  described  by  French,  German,  and  American  surgeons. 
and  (2)  that  I  did  not  divide  the  patella  transversely  until  I 
had  seen  a  case  of  Mr.  Golding-Bird's.  He,  I  believe,  had  been 
anticipated  by  Volkmann,  who  got  the  start  of  all  of  us  Eng- 
lish surgeons  in  these  matters,  and  who  is,  moreover,  a  genius. 
To  Mosetig-Moorhof,  of  Vienna,  more  than  to  any  one  else,  we 
own  the  anti-tuberculous  use  of  iodoform.  I  was  using  pure 
carbolic  acid    for    the   purpose  when   I  heard    of    Mosetig- 
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nrhof's  obsen"ations,  and  I  had  ^od  results  with  it;   but- 

Uoronii  has  obvious  and  gi-eat  advanta^rcs  over  a  drug  so 

iistic.     I  used  to  entirely  cover  the  dressing  with   ehistic 

idage  liefore  the  turF-moss  pads  came  over.     While  liousc- 

■fjcon  in  Biriiiinghain,  I  tearnt  from  Gaiiigw  tlie  value  of 

siui-e.    Some  British  surgeons  have  also  teen  working  suc- 

illy  with  evasion,  especially  Wright,  of  Manchester.     If  I 

^  anything  to  confirm  my  faith  in  the  methods  I  have 

enough  could  be  found  in  a  recent  paper  by  Pro- 

iier,  of  Lyons,  the  ^■~*  -"■ithority  in  Prance  on  this 

(1  second  to  none  .«      urope.     The  procedures  he 

nmends  are  very  similar   to  those  in  use  at  the  West 

^  men,  is  a  brief  oi  line  of  what  can  be  done, 

«s  1  weiieve  ought  to  be  done,  in  cases  of  chronic  knee- 

)  fitted  for  operative  treatment.     It  is  but  an  out- 
;n  division  of  the  subject  would  suffice  for  a  complete 
it  I  think  you  would  now  be  more  wearied  than  you 
liiu  my  address  been  devoted  wholly  to  some  single  ques- 
such  as  how  to  drain  the  knee  after  excision,  or  how  to 
it  after  erasion.    I  would  have  liked  to  have  described 
Annandale's  operation  for  subluxation  of  the  knee— which  I 
have  tried.    It  consists  in  suturing  the  too  movable  semilunar 
cartilage    to   the  superjacent   fascia    lata  and    aponeurosis. 
Concerning  simple  drainage  of  the  knee  there  is  much  to  be 
said.     Of  suture  of  the  fractured  patella  you  must  have  heard 
and  read  ad  nauseam.    Amputation  through  the  knee-joint 
is  a  subject  of  great  interest,  of  which  our  fellow-member,  Mr. 
Pick,  has  had  exceptional  experience,     I  will  only  say  that  I 
prefer  Qritti's  metliod  to  any  other.     Tlien  there  are  many 
diseases  commonly  called  of   the  knee,  but  really  affecting 
neighboring  structures — e.g.,  genu  valgum,  genu  vanmi,  and 
also  contractures  and  paralyses.     And  what  a  valuable  addi- 
tion to  the  surgeon's  means  is  MacEwen's  osteotomy  for  genu 
valgum ! 

But  time,  which  can  bring  even  tuberculous  processes  to 
an  end,  must  stop  even  this  long  and,  I  fear,  wearisome  ad- 
dress. I  would  like,  in  concluding,  to  ask  you  not  to  imagine, 
because  I  have  spoken  almost  entirely  of  operations,  that  1 
recognize  no  other  surgery-  of  the  knee-joint.  Sea-air,  rest, 
phister-of-Paris,  and  more  than  one  variety  of  splint  are  inval- 
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u^^le    means  which  no  reasonable  person  should  underrate. 
B^'t  "to-night  I  thought  I  could  interest  you  more  by  talking 
al30vit  other  things;  that  is  all.    It  would  ill  become  me  to  sit 
doMrn  without  referring  to  my  predecessors  in  this  chair — to 
tbo^e  who,  not  less  than  your  election,  have  made  it  an  honor 
to   preside  here.    We  are  a  semi-suburban  society — the  most 
successful  and  important  suburban  scientific  society  in  the 
vrorici^  I  would  venture  to  boast;  and  in  what  respect  have  we 
lo^^ti  more  successful  than  in  our  past  presidents  ?    I  have 
neither  the  learning  nor  classical  culture  of  Dr.  Vinen,  nor  the 
^'ide  knowledge  of  Dr.  Thudichum  combined  with  originality. 
Nor  can  I  claim  the  natural  dignity  and  charm  of  manner  of 
Mr.  Hemming,  or  the  perfect  common  sense  and  experience  of 
Mr.  Lawrence.    But  I  hope  and  believe  that  I  do  share  with 
Dr.  Alderson  in  feeling  a  most  intense  desire  for  the  success 
of  this  society,  and  appreciation  of  the  honor  you  have  done 
roe.    Such  feelings  have  been  the  guiding-star  of  my  immedi- 
ate predecessor.    They  have  shone  out  as  plainly  and  brightly 
as  any  lighthouse-lamp  or  beacon-fire,  visible  not  onl^^  to  our 
late  captain  himself,  but  to  every  one  of  his  crew.    And  now 
tlie  helm  is  handed  over  to  me,  I  have  but  to  remember  the 
past  year  in  order  to  carry  in  mind  a  chart  for  the  future. 


CHAPTEK  II. 


^ 


THE  RESPONSIBILITY  PLACED  ON  THE  PHYSICIAN  AHD 
GENERAL  PRACTITIONER  BY  THE  MODERN  PROGRESS 
OP  SURGERY.' 

0ENTLBMKN : — TTie  eloquent  Cavendish  Lecture  recently  de- 
livered befoi"e  our  Society  by  Sir  William  Stokes,  dealt  with 
the  altered  rwlations  of  medicine  and  surgerj-  to  each  other, 
and  called  attention  more  especially  to  the  marvellous  increase 
which  has  occuired  in  our  times  of  the  power  of  8urg:ery  to 
cure  internal  diseases  and  deeply-seated  injuries. 

I  would  like  to  recur  to  the  same  subject,  only  less  broadly, 
confiiiing  these  remarks  to  certain  points.  If  the  fullest  and 
most  successful  use  is  to  be  made  of  the  increased  power  of 
surgery,  it  is  absolutely  necessuiy  thiit  there  shall  be  culti- 
vated to  the  utmost  the  systematic  co-operation  of  the  physi- 
cian with  the  sur^on.  In  the  term  "  physician  "  is  included 
the  general  practitioner,  who  cannot  be  more  accurately  de- 
scribed by  any  name  than  that  of  "family  physician."  A 
second  necessity  is  that  there  should  spread  widely  through- 
out the  whole  profession  a  good  working  knowledge  of  the 
earliest  symptoms  of  such  alTections  as  intestinal  obstruction, 
perforation  of  the  appendix  vermiformis,  or  of  other  parts  of 
the  digestive  tract,  rupture  of  the  stomach,  or  of  the  bladder, 
or  of  the  kidney,  renal  calculus,  peritonitis,  perityphlitis,  the 
various  affections  of  the  female  generative  organs,  amenable 
to  surgical  treatment,  and,  passing  to  another  part  of  the 
person,  intra-cranial  abscess  and  hemorrhage  and  tumor.  This 
anything  but  exhaustive  list  is  given  by  way  of  example. 
Now,  how  many  men  are  there  in  this  room,  how  many  are 
there  in  this  city,  how  many  in  Great  Britain,  who  have  as 
good  a  practical  knowledge  of  the  diagnosis  of.  say,  not  only 
intra-cranial  abscess,  but  even  of  renal  calculus  and  acute  in- 
tussusception as  they  have  of  typhoid  fever  and  of  pneumonia? 
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Let  our  own  consciences  reply.  And  yet  these  things^  which 
are  so  obscure  to  many  of  us,  are  not  so  exceedingly  rare ;  they 
are  also  terribly  fatal,  but  wonderfully  remediable  by  correct 
surgery  promptly  applied,  while  such  diseases  as  pneumonia 
and  typhoid  often  require  no  active  treatment  whatever.  At 
all  events,  in  dealing  with  the  latter,  a  poUcy  of  waiting  until 
the  diagnosis  is  clear  may  do  no  harm. 

But  in  the  case  of  almost  all  the  acute,  and  some  of  the 
subacute,  internal  diseases  now  brought  into  the  province  of 
surgery,  to  wait  is  to  be  lost.  I  would  like  to  go  into  detail 
and  tell  of  case  after  case  in  which  the  surgeon  was  appealed 
to  by  the  practitioner,  or  even  by  the  consulting  physician, 
only  when  the  shadow  of  approaching  death  had  already  crept 
over  the  patient.  But  as  each  case  would  be  recognizable  by 
those  who  had  to  do  with  it,  there  would  be  danger  of  appear- 
ing to  reproach  individuals,  and  to  reproach  at  all  is  the  last 
end  I  have  in  view.  I  know  too  well,  and  feel  too  strongly, 
liow  intensely  difficult  is  the  path  we  have  to  tread,  how  inac- 
cessible the  ideal  goal  at  which  we  should  aim.  Nevertheless, 
let  us  set  up  this  ideal,  and  with  kindness  and  earnestness 
encourage  each  other  to  struggle  onward  toward  it. 

A  first  word  of  encouragement  with  regard  to  cases  of  m- 
testinal  obstruction  is  this:  It  is  almost  always,  when  once 
the  abdominal  cavity  is  opened,  eas^'  to  speedily  discover  the 
exact  nature,  locality,  and  anatomical  extent  of  the  trouble. 
Such  manoeuvres  as  passing  yards  of  small  intestine,  inch  by 
inch,  through  the  fingers  are  things  to  read  about  in  books 
and  avoid  in  practice.  Often  an  intussusception  can  be  felt  at 
once;  many  have  been  discovered  through  the  abdominal  wall 
or  per  rectum  before  the  operation.  The  first  coil  of  intestine 
that  appears  in  the  wound,  frequently,  by  its  infiamed  appear- 
ance, growing  fainter  in  one  direction,  and  more  intense  in 
another,  guides  straight  to  the  constricting  band  or  other 
source  of  mischief. 

Secondly,  the  seat  of  disease  or  injury  once  found,  it  can 
usually  be  easily  reached  and  dealt  with  in  whatever  part  of 
the  abdomen  it  may  be.  For  instance,  although  the  promon- 
tory- of  the  sacrum  and  the  right  sacro-iliac  synchondrosis 
cannot  be  dragged  out  of  the  abdominal  incision,  the  latter 
can  be  pressed  backward  toward  them.  Let  no  one,  there- 
fore, be  deterred  from  counselling  operation  for  intestinal  ob- 
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structiou  by  the  idea  that  the  seat  of  disease  will  be  either  1 
difficult  to  find  or  to  get  at. 

Thirdly,  an  abdomioal  exploration,  properly  conducted.  In  a 
case  not  too  far  gone,  can  bu  made  with  almost  absolutely  no4 
danger.     Here  is  a  typical  example;  Some  years  ago  a  man  \ 
was  admitted  into  W.  L.  H.  ward  of  the  West  London  Hospi- 
tal with  symptoms,  i-ecent  and  not  severe,  of  strangulated  or 
obstructed  hernia.     It  was  thought  that  the  contentij  of  the 
sac  might  be  hooked  back  easily  from  within  the  abdomen.  J 
Two  fingers  were  inserted  through  a  smaU  opening  In  tbef 
linea  a!ba  and  the  attempt  made.    As  much  force  was  used  as  ^ 
was  reasonable,  but  in  vain.  Then  a  regular  ordinary  herniot- 
omy was  done,  and  omentum  found  adhei-ent  to  the  fundus  of 
the  sac,  which  accounted  for  the  irreducibility  it  tergo.    The 
sac  and  omentum  were  excised.     Recovery  was  as  quick  and 
uncomplicated  as  could  be.     The  median  abdominal  incision 
produced  no  ill-effects  whatever.     Now  let  us  suppose  that  the 
same  man  had  had  similar  symptoms,  but  no  hernia.     Ha  i 
would  have  been  a  typts  of  those  cases  in  which  there  are  sus-l 
picious    but   not  conclusive  signs  of  intestinal   obstruction.1 
Better  that  twenty  such  barren  explorations  should  be  madav 
than  that  physician  or  surgeon  should  sit  down  and  ^ 
one  genuine  case  of  intestinal  obstruction  steadily  and  sure 
perish.     But  even  in  the  practice  of  the  most  inveterate  dis- 
coverer of  mares'  nosts,  no  such  proportion  of  barren  explora- 
tions to  successful  operations  would  occur.     There  would  more 
likely  be  twenty  of  the  latter  to  one  of  the  former.     For, 
really,  the   serious  cases  are  generally  plain   enoungh,  even 
after  a  few  hours.    The  acute  pain,  the  gushing  vomit,  the 
collapse,  the  constipation  which  mark  acute  obstruction,  do  . 
not  form  a  collection  of  symptoms  which  are  every  day  s 
to  clear  themselves  up.    And  there  is  usually  a  significant 
history  to  help  to  the  diagnosis  of  a  case  of  chixjnic  obstrue*! 
tion. 

With  regard  to  acute  obstruction,  the  case  is  well  put  b 
Mr,  Greig-Smith  in  his  most  interesting  and  valuable  work  o 
abdominal  surgery.    "At   once,  or   within  a  few   hours,  w^ 
ought  to  make  a  definite  diagnosis.     If  we  are  convinced  thai 
it  is  acute  obstruction,  then  operation  should  he  performed  afefl 
once;   if  we  are  convinced  that  it  is  not,  another  treatment^ 
equally  definite  ought  to  be  pursued.     From  the  beginning  a 
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definite  plan  of  treatment  ought  to  be  laid  down,  and  this  plan 
ought  to  be  adhered  to.  Let  it  be  either  drugs  or  operation, 
and  never  that  fatal  compromise — operation  when  drugs  fail." 

In  the  surgery  of  the  brain,  to  which  Sir  William  Stokes 
particularly  called  our  attention  \y^  his  narration  of  his  own  in- 
structive cases,  quick  diagnosis  is  not  of  so  great  importance 
as  correctness,  especially  in  the  matter  of  localization.  But  it 
is  possible  to  throw  very  valuable  time  away,  and,  especially 
in  the  treatment  or  neglect  of  surgical  treatment  of  some  of 
the  ear  diseases  which  lead  to  so  large  a  proportion  of  the 
cerebral  abscesses  which  occur.  And  correct  localization  is 
often  greatly  assisted  by  careful  observations  of  where  such 
symptoms  as  paralysis  and  spasms  begin.  The  earliest  of 
these  symptoms  are  the  most  valuable.  When  the  progress 
of  the  case  has  made  paralysis  more  or  less  general  then  the 
symptoms  no  longer  point  to  a  particular  centre.  (A  patient 
with  suspected  lesion  of  the  brain  or  its  membranes  should  be 
attentively  and  frequently  watched,  as  the  first  symptoms  of 
cerebral  irritation,  e.g.,  convulsions,  give  the  most  valuable 
indication  of  the  localization  of  the  injury;  also  the  tempera- 
ture should  be  taken  frequently,  as  an  ominous  rise  may  be 
sudden  and  rapid.  Dr.  Robertson  of  Glasgow  thinks  an  in- 
telligent observer  should  be  in  constant  attendance  on  such 
cases.) 

In  general  surgery  it  is  equally  important,  if  full  advan- 
tage is  to  be  taken  of  the  improvements  made  by  Lister  and 
others,  to  act  in  time.  Volkmann  introduced  the  practice  of 
classifying  amputations,  for  statistical  purposes,  into  "com- 
plicated" and  "uncomplicated,"  the  former  being  such  as 
those  in  which  pyaemia  previously  existed.  In  the  class  of 
cases  termed  "uncomplicated"  the  improvement  in  results 
which  has  followed  the  introduction  of  Listerism  is  well  known 
to  be  wonderful.  Not  so  with  regard  to  "complicated"  or 
pyemic  cases.  These  do  very  little  better  now  than  formerly. 
(For  instance,  Billroth's  statistics  show  a  gradual  decline  of 
the  death-rate  after  major  amputations  in  non-complicated 
cases  from  3r).l  per  cent  to  5.T  per  cent;  and  of  "complicated" 
cases  he  still  lost  10  out  of  IT.)  It  is,  even  in  1888,  still 
useless  to  lock  the  stable-door  when  the  horse  is  stolen. 
In    short,    gentlemen,   antiseptic  surger>^  can    do    marvels^ 

but  not  miracles.    In  order  that  it  may  do  successfully  its 
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mighty  share  in  the  salvation  of  human  Hfe,  and  the 
alleviation  of  human  misery,  it  requires  primarily  and 
essentially  an  extensive  and  sound  knowledge  of  symptoms 
and  power  of  diagnosis  on  the  part  of  the  great  body  of  the 
profession.  This  taslt  of  early  diagnosis  may  be,  in  fact  is, 
difficult,  but  it  is  honorable  exactly  in  proportion  to  its  diffi- 
culty. The  acute,  well-read,  observant,  and  thoughtful  man 
who  diagnoses  and  localizes  a  cerebral  abscess,  whether  he  be 
consulting  physician  or  countrj'  practitioner's  apprentice,  de- 
serves more  credit  than  the  surgeon  who,  proceeding  by  rule 
of  thumb,  just  as  he  would  if  cai'\'ing  a  turkey,  lets  out  the 
pus.  The  general  standard  of  medical  attainments  is  not  now 
what  it  was,  and  the  time  is  gone  by  when  the  highest  ambi- 
tion of  practitioners  was  thought  to  be  duly  satisfied  when, 
in  the  history  of  a  case,  they  were  merely  named  as  baTing 
sent  it  to  tne  consultant. 
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CHAPTER    I. 

DISEASES  OF  THE  CORNEA. 


A  VERY  large  proportion  of  ophthalmic  cases  consist  of 
ulceration  of  the  cornea  of  one  or  other  type,  the  following 
being  the  most  common:  1.  Phlyctenules,  or  phlyctenular 
ulcers;  2.  Strumous,  or  asthenic  ulcers;  3.  Serpiginous  ulcers; 
4.  Ulceration  accompanying  disease  of  the  palpebral  conjunc- 
tiva, such  as  purulent  ophthalmia,  or  granular  lids. 

1.  A  phlyctenule  consists  of  a  small  3'^ellowish-white  eleva- 
tion on  the  surface  of  the  cornea  or  the  conjunctiva  at  or  near 
the  sclero-corneal  margin.  If  on  the  cornea  it  tends  to  ad- 
vance toward  the  centre,  and  a  narrow  leash  of  vessels  runs 
to  it  from  the  margin.  The  phlyctenule  consists  at  first  of  an 
accumulation  of  lymphoid  cells  immediately  beneath  the  raised 
epithelium,  and  these  may  be  absorbed  without  going  on  to 
ulceration,  although  very  commonly  the  latter  ensues.  Ulti- 
mately a  small  nebula  is  left,  and  the  little  band  of  vessels 
ceases  to  be  pervious,  although  its  track  may  be  recognized 
long  afterward  by  means  of  direct  examination  with  the 
ophthalmoscope. 

Phlyctenular  ulcers  are  usually  accompanied  by  a  fair 
amount  of  congestion  of  the  eye;  often  cause  considerable 
photophobia,  and  show  a  marked  tendency  to  relapse.  Those 
occurring  around  the  corneal  margin  are  the  most  difficult 
to  cure;  usually  healing  takes  place  under  treatment  in  the 
course  of  one  to  three  weeks.  In  some  cases  muco-purulent 
conjunctivitis  supervenes  on  an  attack  of  phlytenules,  or  vice 
versd.    Although  occasionally  seen  in  adults  apparently  of 
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perfect  healtli,  phlyctenular  ulceration  is  met  with  generally 
in  children,  especially  following-  measles,  or  some  other  erup- 
tive disorder.  Blepharitis,  pustular  eczema  of  the  head  and 
face,  and  enlarged  cervical  glands  are  common  accompatii- 
menta 

Treatment. — Relieve  photophobia  by  the  use  of  a  shade  in 
front  of  both  eyes;  improve  the  general  health  by  outdoor  ex- 
ercise; good  plain  food  (especially  plenty  of  milk  in  the  c 
of  young  children) ;  and  give  cod-liver  oil,  ayrup  of  phosphat 
of  iron,  or  some  other  tonic,  if  the  patient  is  obviously  out  o 


Pio.  1.  — DiagTammaUc:  aectlan  oC  the  tje:—a,  macuU  Inlfs,  or  jelloir  ipot;  h,  aderatle; 
c.  cborolil:  d,  inner  layer  of  retina:  f.  lens;  /,  iiidlcBtesUie  poslUon  of  pymnldal  or  ante- 
rior polar  catarsct:  g,  dotted  line  In  the  poalilon  of  lamellar  caumct:  h,  cUItj  boAj;  i, 
poaitloD  of  poBlerlar  polar  calanict.  1,  section  Uirou^th  aclero^Hinieal  nuui^ln,  asnudelD 
Iridectomy  tor  glaucoma;  S,  aecilon  for  extraction  of  cataract.  Both  these  Inoiakma  are 
uniallf  made  at  the  upper  border  ol  tlie  cornea,  but  (or  tlnaake  of  deuueaBre  introduced 
at  opposite  Bides  In  Uie  diagram. 

health.  In  nearly  all  cases  the  use  of  the  yellow  oxide  and 
atropia  ointment  will  be  found  to  answer  well.     Formula : 

Hydrargj'ri  oxidi  flavi, .        .       .        .       gr.  viij. 

Atropise  aulphatis,         .        .       .       .       gr.  iv. 

Vaselini, §  t 

With  a  small  brush  a  little  of  this  ointment  is  inserted  within 
the  lids  twice  daily ;  in  cases  in  which  no  photophobia  exists 
the  atropine  may  be  dispensed  with,  and  if  the  application 
cause   much   pain,  etc.,  a  weaker  ointment  should  be  used. 
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Should  this  treatment  fail,  a  little  calomel  may  be  dusted  into 
the  eye  once  a  da3%  Some  authorities  recommend  the  occa- 
sional application  of  nitrate  of  silver  solution  (ten  or  twenty 
grains  to  the  ounce),  but  I  have  not  seen  any  advantage  follow 
from  this  painful  method  of  treatment;  others  advise  the  use 
of  eserine  instead  of  the  atropine.  It  is  well  to  go  on  with  the 
use  of  a  weak  yellow  oxide  ointment  for  some  time  after  the 
mflammation  has  subsided. 

2.  Strumous  Ulcers  of  the  Cornea. — Much  that  has  been 
said  of  phlyctenules  applies  to  this  form,  although  many 
cases  of  the  latter  present  a  greater  extent  of  ulceration,  and 
are  more  difficult  to  cure.  A  bad  case  of  strumous  ulcer  may 
go  on  to  perforation  of  the  cornea,  whilst  a  phlyctenule  is 
always  superficial.  Strumous  ulcers  are  commonl^^  situated 
away  from  the  corneal  margin,  phlyctenules  at  or  near  the 
latter.  The  opacity  left  by  a  healed  strumous  ulcer  ("  leu- 
coma  '')  is  denser  and  more  persistent  than  that  resulting  from 
a  simple  phlyctenule. 

Symptoms. — Photophobia  is  nearly  a  ways  present  in  the 
early  stages,-  and  va^y  be  extreme,  especially  in  young  chil- 
dren with  small  central  ulcers;  the  lids  are  then  kept  so 
tightly  closed  that  it  is  very  difficult  to  get  a  view  of  the  ulcer. 
Pain,  congestion,  and  lacrymation  usually  accompany  the 
ulcer,  and  the  irritation  leads  to  the  patient  frequently  rub- 
bing the  eye,  and  thereby  aggravating  the  complaint. 

Treatment, — In  addition  to  the  measures  advised  for  cases 
of  phlyctenular  ulceration  the  following  are  useful :  Boracic- 
acid  lotion  used  as  a  fomentation,  as  warm  as  the  patient  can 
bear  it;  or  the  fomentum  belladonnae  in  cases  in  which  the 
photophobia  is  marked.  Setons  applied  at  the  temples  have 
been  almost  superseded,  but  in  very  obstinate  cases  are,  per- 
haps, worth  trial;  blisters  are  of  but  little  use.  Internally 
cod -liver  oil  and  steel  wine  are  valuable  tonics;  and,  whenever 
possible,  the  child  should  be  given  the  benefit  of  country  air. 

3.  Serpiginous  ulcer  (synonym.  Hypopyon  or  Infective 
Ulcer)  occurs  nearly  alwaj^s  in  elderly  people,  frequently 
following  an  injurj^  such  as  a  scratch  from  a  twig,  etc.,  and 
tends  steadily  to  progress,  both  in  depth  and  extent.  It  has 
been  shown  to  be  due  to  the  presence  of  septic  micro-organ- 
isms, and  the  results  of  treatment  have  much  improved  since 
the  introduction  of  antiseptics.    The  following  features  have 
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LTOSsingr  the  ulcer  at  its  centre.     Eserine  is  dropped  in  after 
"fche  section  lias  been  made,  and  mild  antiseptic  lotions  em- 
-j3olyed.    It  is  remarkable  what  relief  follows  this  operation  in 
X3iany  cases,  the  ulcer  healing'  in  the  course  of  a  week  or  two; 
"tout  should  it  not  be  successful,  the  wound  may  be  opened  daily 
a  few  days  with  a  fine  probe,  and  atropine  used  instead  of 
rserine.    Even  if  the  ulcer  heals  satisfactorily  a  considerable 
tebula  will  be  left;  and  should  this  obstruct  vision,  a  subse- 
<c^uent  iridectomy  for  optical  purposes  may  become  necessary. 
4.   Ulceration  Secondary  to  Disease  of  the  Conjunctiva. 
In  the  course  of  purulent  ophthalmia  the  cornea  is  very  lia- 
ble to  ulcerate  or  slough,  partly  owing  to.  interference  with 
"fehe  vascular  supply,  partly  to  the  action  of  the  pus  and  con- 
strained micrococci.     This  complication  is  to  be  feared  if,  on 
sieparating  the  lids,  the  cornea  is  seen  to  be  hazy,  and  "  like 
"tihe  eye  of  a  dead  fish  "  (Nettleship).    No  special  treatment  is 
l.ndicated,  but  if  the  cornea  be  ulcerated  in  a  case  of  ophthal- 
xnia  neonatorum,  gresit  care  should  be  employed  in  everting 
the  lids,  for  fear  of  making  the  thinned  part  give  way.    It  is 
x^markable  how  some  cases  in  which  the  cornea  appeared  to 
^kye  wholly  opaque  clear  up,  and  the  eye  retains  some  degree  of 
«i^bt. 

In  cases  of  granular  lids  the  cornea  is  often  involved,  either 
"vrith  superficial  ulceration  or  with  pannus  (or  both).     Pannus 
^ionsists  in  the  presence  of  new  vessels  and  cell-exudation  on 
the  surface  of  the  cornea,  and  usually  starts  at  the  upper  part, 
owing  to  the  friction  of  the  upper  lid ;  indeed,  the  condition 
Tnay  be  confined  to  the  upper  half  of  the  cornea.     It  is  very 
«low  in  progress,  and  when  the  granulations  have  become 
scar-tissue  the  cornea  may  remain  for  many  years  vascular 
on  its  surface,  a  condition  kept  up  by  entropion,  and  the  con- 
sequent inversion  of  the  lashes. 

Ulcers  of  the  cornea  may  also  complicate  chronic  conjunc- 
"tivitis  not  of  the  true  granular  type;  and  here  mistakes  in 
diagnosis  are  readily  made;  unless  the  lids  are  examined  and 
their  inflammation  treated  with  astringents,  it  is  practically 
useless  to  treat  the  corneal  ulceration. 

Treatment. — In  ever.y  case  in  which  vascularity  or  ulcera- 
tion of  the  cornea  is  suspected  to  be  secondary  to  granular 
conjunctivitis,  etc.,  the  lids  should  be  everted,  and  if  any  active 
granulations  are  found  they  should  be  touched  with  blue-stone 
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or  mitigated  nitrate  of  silver  stick  every  few  days.  It  should 
always  excite  suspicion  if  the  corneal  lesions  are  confined  to 
its  upper  half;  for^  though  granular  conjunctivitis  nearly 
always  affects  both  lids,  the  upper  one  is  most  severely  in- 
volvedy  and  has  most  influence  in  producing  pannus  or  corneal 
ulcers.  If  the  granulations  have  cicatrized,  it  is,  of  course, 
useless  to  continue  with  astringents,  and  care  should  be  taken 
to  ascertain  that  there  are  no  ingrowing  lashes  which  are  irri- 
tating the  cornea.  If  present,  they  should  be  either  pulled  out 
with  epilation-f orceps  from  time  to  time,  or  the  hair-bulbs  may 
be  destroyed  with  electrolysis,  or  in  bad  cases  a  special  opera- 
tion is  required  (se^  Entropion).  In  electrolysis,  the  negative 
pole  (a  fine  needle)  is  thrust  into  the  situation  of  each  hair- 
bulb,  the  lid  being  raised  by  a  bone  or  ivory  elevator;  the 
positive  pole  is  placed  on  the  temple  or  forehead,  and  as  the 
current  passes  minute  bubbles  will  be  seen  to  rise  from  the 
negative  pole.  If  pannus  persists  after  the  condition  of  the 
lids  which  produced  it  has  subsided,  the  operation  of  peritomy 
is  sometimes  usefuL  The  patient  is  ansssthetized,  a  speculum 
introduced;  an  incision  is  made  through  the  conjunctiva 
about  \'  from  the  corneal  margin  all  round,  and  tibie  part 
within  this  removed  with  scissors  and  forceps  going  down  to 
the  sclerotic.  The  surface  is  left  to  granulate  under  boracic 
dressings,  and  the  scar  produced  gradually  leads  to  oblitera- 
tion of  the  corneal  vessels.  The  use  of  jequirity-seed  infusions, 
or  of  inoculation  with  pus  taken  from  a  case  of  purulent  oph- 
thalmia of  infants,  has  been  tried  in  bad  cases  of  pannus,  and 
the  latter  has  sometimes  been  very  successful;  but  both 
measures  are  very  uncertain  in  their  results  and  are  now 
rarely  employed.  With  inoculation  there  is  a  risk  of  causing 
sloughing  of  the  cornea,  or  panophthalmitis,  a  danger  from 
which  peritomy  is  free. 

Herpes  of  the  Coniea.— Sometimes  small  vesicles  are  met 
with  in  the  course  of  herpes  frontalis  or  nasalis,  with  or  with- 
out iritis.  In  old  glaucomatous  cases,  or  in  eyes  lost  from 
some  other  cause,  small  biilhe  may  form  on  the  cornea,  and 
occasionally  herpetic  vesicles  develop  in  connection  •  with  a 
febrile  attack  (as  in  herpes  of  the  lips).  Finally,  herpes  of  the 
cornea  appears  to  occur  very  rarely  as  an  independent  affec- 
tion, the  cause  of  which  is  perfectly  obscure.  There  is  then 
much  pain,  photophobia,  etc.,  and  the  treatment  advised  is 
the  use  of  calomel  powder  or  destroying  the  vesicle  walls. 
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It  may  be  noted  that  impaired  nerve  supply  to  the  cornea 
is  one  cause  of  ulceration  of  its  surface,  as  in  paralysis  of  the 
fifth  nerve.  If  the  lids  cannot  cover  the  eye,  as  in  facial  paral- 
ysis, or  severe  exophthalmic  goitre,  ulcers  may  form  on  the 
cornea. 

Interstitial  Keratitis. 

This  peculiar  form  of  corneal  disease  generally  affects  both 
eyes,  though  not  always  at  the  same  time,  and  is  most  com- 
mon between  the  ages  of  six  and  sixteen,  though  sometimes  it 
develops  as  late  as  thirty  or  thirty-five.  Relapses,  though  in- 
frequent, are  not  unknown,  sometimes  occurring  after  an  in- 
terval of  many  years.  Two  chief  types  are  met  with:  1.  A 
ground-glass  opacity  of  the  whole  cornea.  2.  Vascularity  of 
the  substance,  a  great  number  of  the  vessels  giving  a  red  or 
pink  color.  These  two  conditions  are,  however,  frequently 
seen  together.  Typical  interstitial  keratitis  may  be  considered 
to  be  always  due  to  inherited  syphi- 
lis, which  reveals  itself  by  one  or 
other  of  the  following  signs.  The 
most  important,  perhaps,  is  the  mal- 
formation of  the  permanent  teeth, 
especially  the  upper  central  incisors,  fio.  a.-  Teeth  typical  of  inherited 
These  are  narrower  at  their  cutting  SyphUte  (permanent  set,  upper  row). 

^     Central  incisors  notched  and  nar- 

edge  than  at  the  base,  and  present  rowed  at  their  cuttinK  edc^e. 
a  notch  in  the  centre  of  the  former. 

This  narrowing  is  sometimes  described  as  the  scrow-driver 
deformity,  and  may  be  present  also  in  the  lateral  incisors  or 
the  canines  of  either  jaw,  but  (as  Mr.  Hutchinson  insists) 
the  upper  central  incisors  are  the  test  teeth  of  inherited 
syphilis.  The  palate  is  generally  high  and  narrow  (though 
this  malformation  is  not  peculiar  to  inherited  syphilis),  the 
forehead  grooved  horizontally  just  above  the  eyebrows  with 
a  transverse  projection  above  this.  About  the  time  the  e^-es 
become  inflamed,  a  peculiar  and  inveterate  form  of  deafness 
frequently  comes  on,  and  occasional l}'^  periosteal  nodes  are 
met  with  on  the  tibia  or  other  bones.  In  a  small  proportion 
of  cases  both  knees  become  affected  with  chronic  synovitis, 
comparatively  painless,  and  entirely  clearing  off  after  a  few 
weeks  or  months.  The  bridge  of  the  nose  is  often  sunk,  and 
radiating  scars  around  the  mouth  are  not  uncommon. 


There  is  generally  a  history  of  syphilitic  syiiiptoiiis  i 
fancy  (snuSles,  msh,  condylomata  ani,  etc.),  and  the  mother 
has  vci^-  likely  had  repeated  miscarriages  or  still-births,  and 
if  there  are  older  children  living  than  the  patient  in  the  family, 
they  may  also  have  suffered  from  interstitial  keratitis  or  other 
suspicious  symptoms. 

Sometimes,  however,  interstitial  keratitis  is  the  only  ^'mp- 
tora  of  the  diathesis. 

Its  course  is  always  slow,  from  three  to  twelve  months  • 
(often  longer)  elapsing  before  the  cornea  clears,  and  not  only  { 
are  nebulai  frequently  left,  but  myopia  is  a  not  uncommon 
sequel.  Years  afterward  the  keratitis  may  be  recognized,  al- 
though the  cornea  has  apparently  cleai'ed,  by  the  presence  of 
numerous  fine  lines  in  the  cornea,  detected  by  magnifying 
ophthalmoscopic  examination. 

In  a  few  cases  the  cornea  remains  permanently  opnqu^  1 
but  generally  a  very  fair  amount  of  vision  is  regained,  and  fre-i 
quently  no  trace  remains  but  the  fine  lines  mentioned,  whicb  ^ 
do  not  materially  interfere  with  vision. 

The  chief  comphcations  are  the  following;  1.  Iritis  fre- 
quently present,  and,  since  it  may  be  masked  by  the  corneal 
opacity,  atropine  is  nearly  ahvays  advisable  during-  the  activt.' 
progress  of  the  disease.  2.  Choroiditis  —  generally  of  the 
patchy  or  disseminated  form,  but  sometimes  simulating  retini> 
tis  pigmentosa.  3.  Inflammation  of  the  ciliary  region — lead* 
ing  to  secondary  glaucoma  in  some  cases,  and  always  gravely 
affecting  the  prognosis. 

Ulceration  of  the  cornea  is  verj'  rarely  met  with,  but  does 
occur  in  a  few  cases. 

Mj-opia,  as  a  not  infrequent  result  of  interstitial  keratitis, 
lias  already  been  mentioned,  depending  on  slight  bulging  of 
the  weakened  cornea.  If  the  disease  is  very  severe,  a  more 
marked  yielding  may  ensue,  producing  anterior  staphyloma. 
In  some  cases  a  glaucomatous  condition  may  arise,  the  an- 
terior chamber  remaining  very  deep,  and  the  cornea  some- 
times becomes  oval  instead  of  round.  In  fact,  a  condition 
allied  to  buphthalmos  (see  Appendix)  may  be  set  up. 

Treatment. — A  prolonged  course  of  mercury  given  in  small 
doses  is  certainly  of  value,  and  many  surgeons  combine  iodide 
of  potassium  with  it.    Thus: 
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Liq.  hydrargyri  bichlor.,      .        .        .  3  i. 

Pot.  iodidi, gr.  iij. 

Aquae  destill., 3  i. 

T.  d.  s.  p.  c. 

If  the  patient  is  anaemic,  syrup  of  the  iodide  of  iron  should  be 
given  instead  of  the  potassium  salt.  Atropine  should  be  used 
80  long  as  the  inflammation  is  in  the  active  stage^  and  a  con- 
venient form  is  the  img.  hyd.  ox.  flav.  cum  atropia.  In  a. 
few  cases,  however,  permanent  dilatation  of  the  pupil  has  fol- 
lowed the  prolonged  use  of  atropine  in  interstitial  keratitis,. 
and  it  is  therefore  best  to  leave  off  its  use  as  soon  as  possible. 
The  corneal  opacity  clears  very  slowly,  and  sometimes  iridec- 
tomy is  performed,  but  it  rarely  does  much  good.  The  in- 
crease of  tension  sometimes  present  does  not  indicate  it  unless 
very  pronounced. 

Otheb  Disbasbs  of  thb  Cornea. 

Arcu8  Senilis. — Just  within  the  corneal  margin  two  lines 
of  white  opacity  are  formed,  one  in  the  upper  part  of  the  cor- 
nea, the  other  in  the  lower  (the  former  being  often  the  most 
marked).  These  lines  ultimately  meet  to  form  a  ring,  which 
may  gradually''  increase  in  width  so  as  even  to  interfere  with 
\ision  in  a  few  cases.  The  pathology  consists  in  a  deposit  of 
fat  in  the  corneal  cells,  and  the  patients  are  usuall}'^  over  fifty 
years  of  age.  Arcus  senilis,  however,  is  by  no  means  always 
present  in  very  old  subjects;  there  seems  to  be  a  family  pre- 
disposition to  its  early  development.  Frequently  it  is  met 
with  in  patients  with  atheromatous  vessels;  still  its  presence 
does  not  materially  alter  the  prognosis  of  an  operation  on  the 
cornea,  e.g.,  cataract  extraction. 

Conical  Cornea, — The  centre  of  the  cornea  becomes  thinned 
and  pushed  forward  while  retaining  its  transparency,  and  in 
severe  cases  the  conicity  may  be  easily  recognized  by  looking 
at  the  e^'e  from  the  side.  Long  before  this  can*  be  effected, 
however,  conical  cornea  may  be  detected  by  keratoscopy 
(Keratoscopy,  see  Refraction,  p.  422),  the  pupil  having  been 
dilated.  Instead  of  the  usual  shadow  moving  from  side  to 
side  a  circular  or  crescentic  shadow  is  obtained.  It  is  most 
important  to  recognize  the  early  stages  of  conical  cornea,  since 
it  gives  rise  to  irregular  astigmatism  and  considerable  dof(»ct. 
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of  vision,  which  cannot  be  beni.'fited  as  a  rule  by  glasses. 
Generally  both  eyes  are  aHected,  and  the  patients  are  most 
commonly  young  women;  the  pathologry  is  (juite  obscure. 
No  treatment  is  of  much  avail  unless  the  disease  is  so  ad- 
vanced that  vision  is  greatly  impaired;  an  operation  is  then 
justifiable.  The  summit  of  the  cone  may  be  excised  with  a 
Graefe's  knife,  or  cauterized,  or  trephined  with  a  very  small 
special  trephine.  In  all  these  operations  the  anterior  chamber 
is  penetrated,  and  there  is  risk  of  an  anterior  synechia  forming; 
the  pupil  should  hence  be  well  dilated  with  atropine  before 
the  operation. 

Lead  Deposits  on  the  Cornea. — If  a  case  of  corneal  ulcer 
or  abrasion  is  ig^norantly  treated  with  lead  lotion  a  white  de- 
posit of  a  salt  of  the  metal  is  formed,  which  persists  as  a 
characteristic  opacity;  it  can  be  scraped  off  with  some  diffi- 
culty. Hence  the  rule  never  to  use  lead  lotion  in  any  case 
where  the  suspicion  exists  of  loss  of  corneal  surface.  Nitrate 
of  silver,  if  used  for  long  in  ophthalmic  cases,  may  produce 
brown  stain  of  the  conjunctiva,  and,  to  a  less  extent,  of  the 
cornea. 
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CHAPTER    11. 

DISEASES  OF  THE  CONJUNCTIVA. 

1.  Muco-purulent  Ophthalmia  (syn.,  Catarrhal  Ophthal- 
mia).— ^A  contagious  form  of  conjunctivitis,  characterized  by 
slight  muco-purulent  discharge,  pain  and  irritability  (a  "  feel- 
ing of  grit  in  the  eye  ^*  is  a  common  complaint  of  the  patient) 
and  tending  to  spontaneous  recover^'  after  a  week  or  two's 
duration  (sometimes  less,  sometimes  more).  Generally  both 
eyes  are  affected;  the  lids  arq  stuck  together  in  the  morning; 
and  even  if  photophobia  be  not  marked,  any  attempt  at  work 
is  almost  unbearable  during  the  first  few  days.  It  is  most 
prevalent  in  the  spring  and  autumn,  attacks  persons  of  all 
ages,  and  often  is  seen  to  affect  all  the  members  of  a  house- 
hold in  greater  or  less  degree.  It  is  quite  distinct  from  true 
purulent  ophthalmia,  but  is  often  accompanied  by  the  forma- 
tion of  httle  pustules  or  phlyctenules  around  the  corneal  mar- 
gin, or  by  ulcers  on  the  cornea.  Severe  nasal  catarrh,  or 
blepharitis,  is  also  not  very  infrequent. 

Treatment. — Lotiozinci  sulphatis  (two  grains  to  the  ounce), 
lotio  acidi  boracici  cum  zinco  (one  grain  of  sulphate  of  zinc, 
boracic  acid  ten  grains  to  the  ounce,  with  perhaps  a  little 
glycerin),  or  lotio  argenti  nitratis  (one  to  two  grains  to  the 
ounce),  may  be  used  three  times  daily;  some  simple  ointment, 
such  as  the  unguentum  cetacei,  being  applied  along  the  lids 
in  the  evening.  An  ointment  containing  four  grains  of  yellow 
oxide  of  mercury  to  the  ounce  of  vaseline  is  useful  if  the  case 
is  obstinate  and  phlyctenules  are  present. 

2.  Purulent  Ophthalmia. — A  severe  and  dangerous  form 
of  conjunctivitis,  due  in  nearl3''  all  cases  to  contagion  from 
gonorrhoeal  or  vaginal  discharge.  The  most  common  exam- 
ples are  in  infants  infected  at  the  time  of  delivery  (ophthalmia 
neonatorum).  The  discharge  is  noticed  about  the  third  day 
after  birth;  the  lids  become  swollen,  and  their  edges  stuck 
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together;  on  opening  them  yellowish  pus  and  lymph  exude,  ] 
and  on  everting  the  lids  the  conjunctiva  is  seen  to  be  es-  1 
treinely  congested  and  granular.  There  is  great  risk  to  the  I 
cornea  from  ulceration  or  sloughing  if  the  case  is  neglected,  I 
and  many  cases  of  incurable  bhndness  are  due  to  this  cause. 

In    gonorrhoea!   conjunctivitis 
of  adults  the  contagion  is  gener 
ally  conveyed  by  the  finger,  Ltc 
from  the  urethra ;  the  symptoms 
are  similar,  but  there  is  perhaps 
oven  more  liability  to  chemos  s 
and  even  greater  risk  to  the  cor 
nea.      One  or  both   eyes  ma\   b    -^^ 
affected;   if    only  one,  the  othei        ' 
should  be   protected  hy  the   use 
of  a  Bullor's  shield  (a  watch-glass 
secured  thoroughly  in  front  of  the 
eye  ,by  perforated   strapping    oi      f.,„ 
covered  up  by  an  antiseptic  dress-  Iubu 
log.)  - 

Treatment. — ^The  lids  should  be  separated  and  the  dis- 
charge thoroughly  washed  away  hy  very  frequent  use  of  an  ] 
antiseptic  and  astringent  lotion  (carbolic  acid  1  in  150,  or  the  I 
boracic  and  zinc  lotion,  or  sulpho-carbolate  of  zinc  four  grains  I 
to  the  ounce,  or  nitrate  of  silver  one  to  three  grains  to  the  I 
ounce).  Carbolic  acid  is  well  tolerated  by  the  cornea  even  as  | 
strong  as  1  in  40  solution,  and  the  constant  use  of  comp 
soaked  in  iced  carbolic  sohition  is  perhaps  the  best  continuous  I 
treatment  for  gonorrhceal  ophthalmia  in  adults.  The  lids  j 
should  be  prevented  from  adhering  by  the  use  of  vaseline  or  I 
mig.  cetacei,  so  as  to  give  a  free  vent  to  discharge,  and  once  a  T 
day  the  surgeon  should  carefully  evert  them,  and  having  1 
washed  or  irrigated  all  lymph  and  pus  away,  examine  the  [ 
state  of  the  cornea  and  apply  a  solution  of  nitrate  of  silver  to  A 
the  whole  conjunctival  surface  with  a  brush.  Twenty  grains  I 
to  the  ounce  may  be  used,  and  a  rather  weaker  solution  as  the  I 
case  improves  (ten  to  fifteen  grains).  Sometimes  nitrate  of  J 
silver  seems  to  lose  its  effect,  and  then  a  change  should  be  1 
made  to  chloride  of  zinc  (five  grains  to  the  ounce);  but  on  the  J 
whole,  nitrate  of  silver  is  by  far  the  most  effective.  If  the  1 
swelling  of  the  lids  and  spasm  of  the  orbicularis  are  very  ] 
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grreat,  and  prevent  the  proper  examination  of  the  conjunctiva, 
cutting"  through  the  outer  canthus  (the  outer  union  between 
the  lids)  with  scissors  is  recommended,  but  it  is  very  seldom 
necessary. 

Thorough  cleansing  and  frequent  application  of  weak  anti- 
septics, and  the  daily  use  of  a  strong  solution  of  nitrate  of 
silver  constitute  the  treatment,  which  rarely  fails.  In  mid- 
wifery practice  among  the  poor,  attention  should  be  paid  to 
the  infant's  eyes  within  the  first  few  days,  and  it  would  seem 
that  applying  a  weak  solution  of  nitrate  of  silver  to  the  con- 
junctiva at  birth  may  prevent  the  onset  of  ophthalmia. 

Results. — ^Although  the  cornea  may  clear  entirely,  the 
subjects  of  purulent  ophthalmia  in  infancy  sometimes  reveal 
in  adult  life  its  occurrence  by  the  presence  of  a  small  pyra- 
midal cataract,  or  by  n^'stagmus. 

A  number  of  the  cases  recover  very  good  vision,  although 
there  has  been  ulceration  of  the  cornea  with  adhesion  of  the 
iris;  it  is,  indeed,  wonderful  how  far  recovery  can  take  place 
after  the  cornea  looks  to  be  lost.  A  deep  diffused  haze,  or  a 
number  of  separate  ulcers,  or  a  single  circular  one  round  the 
corneal  margin,  however,  are  dangerous  signs,  and  may  fore- 
run complete  sloughing  or  formation  of  an  anterior  staphy- 
loma, etc.  If  a  large  perforating  ulcer  have  formed,  the  lens 
may  escape  and  the  eye  shrink. 

3.  Oranular  Ophthalmia  (S3'n.,  Trachoma). — This  is  often 
spoken  of  as  "granular  lids/'  since  the  inflammation  in- 
volves chiefly  the  palpebral  conjunctiva.  It  is  a  contagious, 
very  chronic  form  of  conjunctivitis,  seen  almost  entirely 
among  the  poorer  classes,  and  characterized  b^^  the  formation 
of  little  nodules  (composed  of  lymphoid  cells)  in  and  just  below 
the  conjunctival  surface.  The  term  *'  sago  grain  granulation  '^ 
is  often  used;  it  must  be  remembered  that  tlie  little  nodules, 
which  are  best  seen  toward  the  back  paii:  of  the  lids  on  evert- 
ing them,  are  sometimes  gray  and  semi-transparent,  but  of  a 
reddish  color  as  a  rule.  It  is  apparently  due  to  a  micro- 
organism, and  it  occurs  in  epidemics  among  ill-fed  children 
(as  in  the  Irish  famines,  among  the  poorer  class  of  Eg^' ptians, 
or  in  pauper-schools  in  England).  The  contagion  may  be 
conveyed  by  means  of  washing-towels,  etc.,  and  probably  in 
hot  countries    by    the  action    of    flies.      The  inflammation, 

whether   treated   or  not,  a^K^tt  rule  drags  on  its  course  for 
11—24 
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many  months  or  even  years,  and  from  time  to  time  its  sub- 
jects are  liable  to  purulent  or  muco-pumlent  attacks,  which 
may  endanger  the  cornea.  The  chief  complications  are:  L 
Pannus  (see  Diseases  of  the  Cornea,  p.  347),  which  begins 
and  is  sometimes  hmited  to  the  upper  half  of  the  cornea.  3. 
Scarring  of  the  lids,  which,  if  deep,  produces  entropion  and 
in-growing  eye-lashes.  3.  Nebuls,  or 
ulcers  of  the  cornea. 

During  the  progreas  of  granular 
'  ophthalmia,  the  patient  complains  of 
^^  more  or  less  photophobia   and  dis- 
charge from  the  eyes,  with  some  lac- 
rymation;  the  edges  of  the  lids  look 
congested  and  thickened,  and  any  use 
_  of  the  eyes  is  hardly  possible  in  severe 

m.  iL-GranDiu-  appw  ud  cases.  When  in  a  very  chronic  con- 
«v^d:~a,  paauiatioiw:  6,  wctr-  djtion,  however,  there  may  be  merely 
irritability,  with  congestion  on  at- 
tempting to  do  much  reading,  etc,  or  on  exposure  to  the 
wind.  An  eye  that  has  gone  through  granular  ophthalmia  is 
left  weak  and  irritable  for  long. 

Treatment. — No  treatrnt-nt  is  known  which  will  produce  a 
rapitl  euro,  and  attempts  to  cfToct  this  by  too  vigorous  cau- 
terization, or  scraping  away  the  gi-anulations,  usually  lead  to 
excessive  scarring  and  enti-opion.  On  the  other  hand,  much 
good  may  be  done  bj'  improving  the  patient's  general  health, 
and  methodically  using  astringents  to  the  everted  lids  for  a 
period  of  many  months.  The  application  should  be  made  twice 
or  thrice  weekly  in  severe  cases;  less  often  in  milder  ones  and 
those  which  are  recovering.  Cocaine  applied  a  few  minutes 
before  somewhat  eases  the  pain,  as  does  freely  bathing  the 
eyes  with  cold  water  subsequently.  The  astringent  should  be 
applied  to  all  the  granulations,  and  especially  to  what  is 
known  as  the  retrotai'sal  fold.  Tlie  best  forms  are  the  follow- 
ing: 1.  Lapis  divinus — Sulphate  of  copper,  nitrate  of  potash, 
and  alum,  equal  parts  fused  toj^ther,  with  a  little  camphor 
added.  2.  Mitigated  nitrate  of  silver — One  part  of  the  salt 
with  two  parts  of  nitrate  of  potash.  3.  Pui'e  carbolic  acid, 
applied  with  a  little  cumtte  or  spoon.  4.  Solutions  of  nitrate 
of  silver  (ten  or  twenty  gi-ains  to  the  ounce).  5.  Crystallized 
sulphate  of  copper. 
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The  patient  may  be  ordered  astringent  drops  or  lotion  of 
nitrate  of  silver  (one  to  three  grains  to  the  ounce),  of  sulphate 
of  copper  (one  to  two  grains),  or  the  boracic  and  zinc  sulphate 
lotion.  But  it  need  hardly  be  said  that  to  apply  astringents 
properly  to  the  diseased  surface  requires  eversion  of  the  lids 
by  the  surgeon. 

For  the  special  treatment  of  pannus  see  p.  348. 

Sometimes  very  small  "  granulations  "  are  seen  in  associa- 
tion with  chronic  conjunctivitis  and  irritability  of  the  eyes  In 
cases  which  can  hardly  be  regarded  as  true  granular  ophthal- 
mia, but  which  require  a  somewhat  similar  treatment. 

4.  Chronic  Conjunctivitis. — Persistent  slight  congestion 
and  lacrymation  with  irritability  of  the  eyes  is  met  with  under 
a  variety  of  conditions;  sometimes  associated  with  lacrymial 
obstruction  (which  see,  p.  363),  sometimes  with  uncorrected 
errors  of  refraction ;  or  it  may  be  set  up  by  prolonged  work  in 
ill- ventilated  rooms,  or  from  exposure  to  great  heat  or  glare 
of  the  sun.  In  senile  patients  this  form  of  conjunctivitis  is 
often  seen  with  a  relaxed  condition  of  the  conjunctiva  or  slight 
ectropion.  Removal  of  the  cause,  if  any  can  be  found,  the  use 
of  mild  astringent  lotions,  protective  tinted  or  smoked  glasses, 
and  improvement  of  the  patient's  health,  are  the  chief  mea- 
sures of  treatment. 

The  term  diphtheritic  conjunctivitis  is  sometimes  applied 
to  cases  in  which  a  tough  pellicle  of  lymph  is  formed  on  the 
conjunctiva,  which  bleeds  on  its  removal,  but  its  relation  to 
true  diphtheria  is  in  most  cases  doubtful.  The  disease  is  very 
rare  in  England.  Astringents  should  not  be  used  in  its 
treatment,  but  warm  antiseptic  lotions  are  advisable.  Quin- 
ine lotion  (four  grains  to  the  ounce)  continuously  applied  is 
recommended  by  Professor  Tweedy. 

Diseases  of  the  Eyelids. 

Of  these,  by  far  the  most  common  is  blepharitis  (syn.,  Tinea 
or  Sycosis  Tarsi :  Tinea  is  a  bad  term,  since  the  disease  is  not 
due  to  a  cryptogamic  cause).  It  is  generally  met  with  in 
strumous  children  or  otherwise  unhealthy  subjects,  and  varies 
greatly  in  severity,  showing  little  or  no  tendency  to  spontane- 
ous cure.  An  attack  of  measles  or  scarlet  fever  is  often  the 
predisposing  cause.    Sometimes  the  disease  is  part  of  an  ecze- 
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matous  eruption  on  the  face;  at  others,  the  hair-bulbs  and  ad- 
joining glands  are  the  chief  seat  of  the  inflammation.  Slig'ht 
^mmy  discharge,  minute  ulcers,  deposit  of  crust  along-  the 
edges  of  the  lids,  and  dropping  out  of  the  hairs  are  the  chief 
symptoms.  In  inveterate  cases  the  hair-bulbs  are  destroyed, 
and  a  condition  kno^\^l  as  lippitudo  produced ;  there  may  then 
be  epiphora,  due  to  eversion  of  the  lids.  The  longer  the  dis- 
ease has  existed  the  more  difficult  is  it  to  cure.  Ulcers  of  the 
cornea  and  phlyctenular  conjunctivitis  are  not  infrequent  com- 
plications. 

Treatment. — Order  the  patient  to  remove  all  the  scab  by 
bathing  with  warm  alkaline  lotion  (five  grains  of  carbonate 
of  soda  to  the  ounce)  two  or  three  times  a  day,  and  afterward 
to  apply  a  dilute  mercurial  ointment  (the  unguentum  hy- 
drargyri  nitratis  dil.,  or  one  containing  four  to  eight  grains 
of  the  3'ellow  oxide  to  the  ounce  of  vaseline  or  lard).  Borax 
or  a  solution  of  tar  (liq.  carbonis  detergens,  five  drops  to  the 
ounce)  may  be  added  to  the  lotion.  Painting  the  edges  of  the 
lids  with  a  twenty-grain  solution  of  nitrate  of  silver  often  does 
good,  and  in  cases  where  the  hair-bulbs  are  obviously  inflamed 
epilation  may  be  required  at  intervals.  Attend  to  the  patient's 
^t»neral  health,  and  if  marked  hypennetropia  or  other  error 
of  refraction  be  found  on  testing-,  order  the  appropriate 
glasses. 

l)(*rm()id  Cijsts, — The  favorite  position  for  congenital  cysts 
about  the  orbit  is  over  the  (external  angular  process  of  the 
frontal  bone,  to  the  i)eriosteiun  of  wliich  they  are  nearl3^  ahva^'s 
attaclied,  and  often  tliey  soniewliat  indent  the  bone.  As  they 
U(*  under  tlu*  frontalis  muscle  the  skin  over  them  is  movable; 
their  fil)rous  wall  is  verv  variable  in  tliickness,  and  their  con- 
tents  consist  of  cliolesterin,  sebaceous  matter,  abortive  liairs, 
and  more  or  less  fluid.  They  often  reach  the  siz.e  of  a  liazel- 
nut  in  the  firsL  year,  and  show  little  tendency  to  increase  sub- 
seciuently. 

Treatment, — Remove  the  whole  cyst  through  an  incision 
parallel  with  the  eyebrow;  avoid  opening  the  cyst  during  the 
o})eration  if  possible,  and  if  it,  is  opened  be  careful  to  remove 
the  last  remnants.  Sew  up  the  wound  with  fnie  sutures,  and 
dress  with  iodoform,  spirit  lotion,  or  some  other  antiseptic. 

SfiphiJitic  Ulcers. — Both  primary  chancres  and  tertiaiy 
sypliilitic   sores   are    occasionally   met   with.      Chancres   are 


Aids  to  Ophi/taimic  Medicine  and  Surgery.  359 

alwa^'s  accompanied  by  characteristic  gland  enlargement  in 
the  pre-auricular  or  sub-maxillary  region.  Tertiary  ulcers 
are  difficult  to  cure  and  tend  to  relapse;  the  patients  are 
most  often  women  who  have  had  syphilis  severely.  Iodoform, 
iodide  of  potassium  internally,  with  tonics,  constitute  the  chief 
methods  of  treatment. 

Chalazion  (syn..  Meibomian  Tumor  or  Cyst). — A  small 
rounded  tumor  in  the  substance  of  the  eyelid,  which  commences 
in  the  Meibomian  gland  layer,  formerly  wrongly  supposed  to 
be  glandular  cysts  due  to  duct-obstruction.  They  are  really 
made  up  of  a  gelatinous  mass  of  small  cells,  which  tends  to 
inflame  and  suppurate.  Occur  most  often  in  young  adults, 
and  are  noticed  as  firm  rounded  lumps  under  the  skin  of  the 
eyelid.  Some  patients  show  a  marked  tendency  to  their  re- 
peat.ed  development. 

Treatment — Evert  the  eyelid  (generally  the  upper  one), 
make  a  crucial  incision  with  a  Beer's  knife  into  the  tumor  from 


Fio.  6.— Beer's  knife. 

the  conjunctival  aspect,  introduce  a  small  sharp  scoop,  and  by 
means  of  this  and  of  pressure  on  the  eyelid  remove  the  granu- 
lation mass.  Pass  the  finger  over  the  eyelid  to  ascertain  that 
the  tumor  is  completely  removed.  It  is  very  rarely  necessary 
to  make  the  incision  through  the  skin  instead  of  the  conjunc- 
tiva. 

A  Stye  is  a  pustule  or  small  abscess  at  the  margin  of  the 
lid,  probably  around  one  of  the  sebaceous  or  other  glands  at 
this  part.    It  has  nothing  to  do  with  the  Meibomian  glands. 

Treatment — Touch  the  inflamed  point  with  nitrate  of  silver 
stick  if  the  case  is  seen  early ;  otherwise  apply  warm  boracic 
fomentations,  and  incise  when  there  is  a  definite  abscess.  At- 
tend to  the  patient's  general  health,  as  styes  tend  to  recur. 

Molluscum  Contagiosum, — Occurs  in  young  children,  and 
is  characterized  by  little  round  or  oval  projections,  which  gen- 
erally show  a  dark  spot  at  their  summit.  They  occur  in  crops 
on  the  face  (the  ej^elids  being  a  favorite  site)  or  other  pails  of 
the  bod}',  become  pedunculated  as  a  rule,  and  may  then  in- 
flame and  drop  off.    They  are  certainly  contagious  in  a  mild 
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degrree;  for  example,  they  are  sometimes  seen  on  an  infant  s 
face  and  on  its  mother's  breast  or  hands,  and  can  be  inoculated 
with  difficulty.  Microscopically  they  consist  of  lobulated 
masses  of  peculiar  cells,  resembling  sebaceous  matter,  but 
they  do  not  seem  always  to  originate  in  sebaceous  glands. 

Treatment. — If  pedunculated,  snip  off  with  scissors;  if  not, 
cut  into  the  little  tmnors  and  squeeze  out  their  contents. 

The  small  ulcer  with  inflamed  base  left  after  a  melius- 
cum  contagiosum  has  dropped  off  has  been  mistaken  for  a 
chancre. 

Rodent  Ulcer. — ^Is  a  peculiar  form  of  epithelioma  charac- 
terized by  the  following  features:  1.  Very  slow  growth;  but 
in  some  cases,  if  left  alone,  it  tends  to  eat  steadily  into  the 
tissues  below,  destroying  the  globe  and  lids,  and  even  invading 
the  bones.  3.  The  ulcer  has  a  raised,  sinuous,  "  rolled  ^  edge. 
3.  The  lymphatic  glands  are  not  involved,  however  long  the 
disease  has  lasted.  4.  Microscopically  there  are  down-growths 
of  epithelium  derived  from  the  rete  mucosum,  or  deejper  layer, 
and  not  containing  cell-nests  like  ordinary  epithelioma.  The 
.  cells  in  the  down-growing  bands  are  smaller  and  less  defined 
than  those  of  epithelioma. 

Although  it  may  start  at  any  part  of  the  eyelids  or  adjoin- 
ing skin,  the  commonest  place  is  the  lower  lid  toward  the 
inner  canthus. 

Treatment. — If  possible  excise  the  whole  ulcer;  scraping 
or  cauterization  is  less  likely  to  prove  effectual. 

Horns. — Grow  generally  from  the  middle  of  one  or  other 
eyelid,  usually  the  lower,  and  in  adult  life  or  old  age,  and  seem 
.alwa3's  to  conimence  in  connection  with  a  sebaceous  gland. 
Hence  though  toward  the  apex  they  may  be  very  hard,  at 
their  base  they  are  comparatively  soft. 

Treatment. — Excise  with  scissors  or  knife,  taking  care  to 
remove  the  base  of  the  horn  to  prevent  recurrence. 

Xanthelasma  Palpebrarum.— jye^end  upon  the  presence 
in  the  true  skin  of  the  eyelid  of  cells  containing  a  peculiar  yel- 
low fat,  in  and  just  beneath  the  rete  mucosum.  The  favorite 
site  is  the  inner  part  of  the  upper  eyelid,  and  the  affection  is 
generally  roughly  symmetrical.  A  yellowish  patch  (not  unlike 
wash-leather  in  appearance)  is  seen,  slightly  raised,  and  not  at 
all  indurated.  Develops  usually  after  middle  life,  especially 
in  those  who  are  prone  to  deep  pigmentation  of  the  lids  (pa- 
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tients  who  suffer  from  frequent  bUious  headaches,  etc.).  No 
treatment  is  required. 

ZitfpiM  is  occasionally  met  with  on  the  conjunctival  surface 
of  the  lids,  nearly  always  in  association  with  other  patches  on 
the  face.  Its  chief  peculiarity  is  the  formation  of  larg%  soft 
granulations.  Its  treatment  consists  in  scraping  and  cauteri- 
zation. 

Eatropion. — Consists  of  inversion  of  one  or  both  lida,  and 
is  nearly  always  due  to  Hcarring  of  the  conjunctiva  and  subja- 
cent tissues.  Its  most  frequent  cause  is  granular  ophthalmia, 
and  hence  it  is  especially  met  with  in  the  upper  lid.  The  eye- 
lashes become  turned  inward  toward  the  g:lobe,  so  as  to  keep 


no.  7.— EdlfoploB  of  both  llda. 

Up  constant  irritation  of  the  cornea,  and  this  often  leads  to 
or  is  associated  with  pannus.  Spasmodic  entropion  is  some- 
times met  with  after  operations  on  the  eye  (e.gr.,  cataract 
extraction),  and  it  is  also  occasionally  seen  in  very  old  peo- 
ple without  obvious  cause.  Both  these  are  much  milder 
forms  of  entropion  than  the  persisting  one  resulting  from 
^rranular  lids,  in  which  the  tarsal  "  cartilage "  may  be  much 
curved  and  deformed.  In  such  cases  relief  can  be  given  by 
operation,  there  being  a  great  number  of  methods  of  perform- 
ing this.  One  of  the  best  is  the  following:  The  patient  is 
ansesthetized,  and  a  broad  lid-elevator  inserted  and  held  by 
the  assistant.  With  a  Beer's  or  other  kind  of  knife,  the  sur- 
geon cuts  a  groove  along  the  whole  border  of  the  lid,  one  or 
two  millimetres  inside  the  row  of  eyelashes,  avoiding  the  punc- 
tum  lacrymale.  The  incision  must  go  down  into  the  edge  of 
the  tarsal  cartilage.     He  then  excises  a  semilunar  strip  of  skin 
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from  the  lid,  the  lower  border  of  the  incision  being  about  two 
millimetres  outside  the  ciliary  border.  The  amount  of  skin 
removed  should  depend  on  the  degree  of  entropion.  Sutures 
and  simple  dressing  are  applied,  the  wound  in  the  conjunctiva 
being,  of  course,  left  open,  and  allowing  the  edge  of  the  lid  to 
be  drawn  outward. 

Another  operation  (Burow's)  consists  in  simply  making  a 
deep  groove  parallel  with  and  three  millimetres  inside  the  cili- 
ary border  along  its  whole  length,  by  means  of  scalpel  and 
scissors.  The  incision  should  go  down  through  the  tarsal  car- 
tilage, but  not  the  orbicularis  muscle. 

A  third  operation,  suitable  for  mild  cases  {e.g.,  senile  en- 
tropion), consists  in  excising  a  strip  of  skin  from  the  lid,  in  the 
same  manner  as  just  described. 

Ectropion. — Persistent  eversion  of  the  lid,  nearly  always 
the  lower  one,  which  usually  produces  displacement  of  the 
lacrj'mal  punctum,  and  more  or  less 
^^^^^  epiphora.    Mild  degrees  are  seen  in  old 

^Kj^B^B^L  people  with  chronic  conjunctivitis;  more 
severe  forms  are  due  to  scarring  from 
various  causes — burns,  strumous  perios- 

.  ,        litis  of  the  upper  jaw,  wounds  with  loss 

^^■.''■':^^^"'  ■''  of  substance,  operations  for  removal  of 
Fio.  0  -Rcinipion  i>r  both  rodeiit  ulcer,  etc.  The  lli-st  class  may  be 
lidB,  with  cunjunuiivitis.  tri'atcil  by  oxcisiug  a  strip  of  conjunctiva 
or  by  the  V  Y  operation.  In  this  two  incisions  arc  made  which 
meet  below,  and  detach  a  ilnp  of  skin,  with  its  base  towai-d 
the  edge  of  the  lower  lid.  The  apfx  of  the  llnji  is  then  displaced 
upward,  ami  by  sutures  tin-  V-shaped  wound  is  converted  into 
a  Y.  If  there  is  a  scai-  fixing  Uir  lowt'i'  lid  lo  the  upper  jaw- 
it  should  be  frci-ly  (lividi'd  subcutant-ously.  When  there  lias 
been  nuich  loss  of  subsUinci'  of  the  lid,  nothing  short  of  trans- 
plantation of  skin  will  be  tif  ;i[iy  service.  The  flap  taken  should 
be  deciikHlly  larger  than  would  appear  at  first  sight  necessary 
since  it  always  shrinks,  and  sJiuuld  incluili-  the  whole  thickness 
of  tlie  true  skin. 

Tlie  results  of  these  operations  for  ectropion  are  often  not 
very  {rood,  and  very  severe  cases,  such  as  result  from  burns  of 
the  clieek  or  lupus,  are  practically  incurable. 


CHAPTER    III. 

LACRYMAL  OBSTRUCTION,  Etc. 

It  will  be  remembered  that  the  tears,  after  leaving  the 
ducts  of  the  lacrymal  gland  beneath  the  outer  end  of  the  upper 
lid,  are  swept  across  the  eye  by  the  action  of  the  orbicularis 
X>alpebrarum,  which  has  its  chief  fixed  point  at  the  inner  can- 
thus.  At  the  same  time,  partly  by  the  action  of  the  tensor 
tarsi,  the  two  puncta  at  the  inner  border  of  each  lid  are  opened 
and  directed  to  receive  them.    They  then  pass  along  each 


Fio.  10.— Lacrymal  apparatuM.    a,  I^ciymal  gland;  6,  ducts;  c,  d,  margins  of  lids;  e,  e, 
puncta  lacrymalia;  g,  cai  wide;  A,  A,  canalictdi;  t,  lacrymal  sac;  j,  nasal  duct. 

canaliculus  into  the  lachrymal  sac,  and  down  the  nasal  duct  to 
the  inferior  meatus  of  the  nose.  Any  interference  with  the 
muscular  mechanism,  with  the  position  of  the  puncta,  or  any 
obstruction  in  the  drainage-apparatus,  will  cause  the  tears  to 
flow  over  the  cheek,  a  condition  known  as  epiphora.  Hence 
epiphora  is  met  with  from  a  variety  of  causes,  facial  paralysis 
(involving  the  orbicularis  and  tensor  tarsi),  chronic  blephari- 
tis or  ectropion  (displacing  or  obstructing  the  puncta) ;  perhaps 
the  most  common  cause  is  chronic  inflammation  of  the  nasal 
duct  leading  to  stricture.    The  latter  is  occasionally  due  to 
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e  of  the  bones  ronuinj?  the  nostril  (as  in  uiherit?d  s^'pti- 
ilia),  but  genorally  no  obvious  cause  can  be  found.  It  may  de- 
vdop  at  any  a^,  and  v^  most  common  anions'  females  (SO  per 
cent — Nettleship).  The  tears 
collect  in  and  dist<fiid  tbe  lachry- 
mal sac  (forming  mucocele),  and 
this  can  be  recognized  by  pres- 
sure at  the  inner  canthus  empty- 
ing the  sac  backwai-d  through 
the  canaliculi.  Inflammation  in 
and  around  the  sac  may  readily 
occur,  and  thus  a  lacryinal  ab- 
scess form,  which  points  below 
the  tendo  oculi,  and  which  is 
usuaUy  very  painful  and  accom- 
panied by  much  surrounding  inflammation.  In  cases  of  lacry- 
mal  obstruction  without  abscesss,  epiphora  is  the  chief  com- 
plaint, slight  conjunctivitis  being  often  set  up. 

Treatment. — Where  the  disease  is  due  to  blepharitis,  ctc«, 
or  where  tfaei-e  is  no  mucocele,  and  hence  probably  no  obstnio- 
tion  to  the  escape  of  tears,  astringent  lotion  or  drops  should  be 
tried.  Sulphate  of  zinc,  two  to  five  frraius  to  the  ounce;  chloride 
of  zinc,  one  to  two  grains,  or  weak  nitrate  of  silver  lotion  (in 
cases  of  blepharitis  only),  may  be  ordered  to  be  used  two  or 
three  times  a  day.  In  cases  due  to  displacement  of  the  puncta 
the  treatment  should  be  directed  to  the  cause;  but  sometimes 
relief  is  obtained  by  slitting  up  the  lower  canaliculus  with  & 
Weber's  probe-pointed  knife.  In  this  operation  the  surgeon 
stands  behind  the  patient,  insinuates  the  probe-point  within 
the  punctum,  makes  the  lower  lid  tense,  and  straightens  the 
canaliculus  by  drawing  the  lid  outward  with  one  index-flnger, 
while  he  pushes  on  the  blade  of  the  knife,  at  the  same  time 
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raising  its  handle,  so  as  to  cut  through  the  whole  length  of 
the  upper  wall  of  the  canaliculus. 

If  a  mucocele  or  threatening  lacrj-mal  abscess  be  present 
this  operation  should  be  performed,  and  as  soon  as  the  inflam- 
mation  has  subsided  under  the  use  of  mild  astringent  or  seda- 
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tive  lotions  (lotio  plumbi,  or  lotio  acidi  boracici)  the  nasal 
duct  should  be  probed. 

The  ti'eatment  of  stricture  of  the  duct  by  means  of  dilata- 
tion with  probes  is  similar  to,  but  more  unsatisfactory  than, 
the  treatment  of  urethral  stricture  by  dilatation.  It  is  very 
painful,  the  obstruction  is  very  liable  to  relapse,  and  much 
care  is  required  in  passing  the  probes  to  avoid  injuring  the 
iw'alls  of  the  duct.  A  more  satisfactory  method  than  the  occa- 
sional passage  of  probes  is  to  introduce  a  leaden  style,  the 
upper  end  of  which  is  hooked  down  and  rounded  off,  so  as  to 
prevent  it  slipping  in.  The  style  can,  of  course,  only  be  intro- 
duced after  a  moderate-sized  probe  has  been  got  through,  but 
it  can  be  worn  for  months  at  a  time  without  causing  much 
discomfort.  An  antiseptic  lotion  should  be  used  while  the 
style  is  kept  in,  and  it  may  also  be  of  advantage  in  some  cases 
of  dacrj-ocystitis  (inflammation  of  the  lacrymal  sac)  to  fre- 
quently wash  out  the  sac  with  a  syringe,  the  point  of  which  is 
introduced  along  the  previously  slit-up  canaliculus. 

If  a  lacrymal  abscess  be  on  the  point  of  bursting  it  may  be 
opened  by  a  puncture  just  below  the  tendo  oculi;  but  as  soon 
as  practicable  the  canaliculus  should  be  laid  open  and  the 
cause  treated. 

Cases  of  obstruction  from  necrosis  of  bone  are,  as  a  rule, 
unsuited  for  operation. 


CHAPTER  lY. 

DISEASES  OF  THE  IRIS. 

Iritis. — It  will  be  remembered  that  the  iris  lies  immedi- 
ately in  front  of  the  lens  capsule,  its  pigmented  or  uveal  sur- 
face resting  against  the  latter  (see  Fig.  1).  In  all  forms  of 
inflammation  of  the  iris  the  tendency  is  to  contract  adhesions 
with  the  lens  ("  posterior  synechias "),  and  often  to  leave  de- 
posits of  the  uveal  pigment  upon  its  surface.  The  pupillary 
margin  is  the  part  of  the  iris  in  which  its  capillaries  are  most 
plentiful,  and  hence  the  inflammatory  process  is  generally 
most  marked  at  this  part.  By  the  use  of  mydriatics  (of  which 
atropine  is  the  strongest)  it  is  possible  to  draw  away  the  in- 
flamed iris,  and  so  prevent  adhesions  being  formed,  or  some- 
times even  to  rapture  them;  but  the  treatment,  to  be  effective, 
must  be  coiumeiiced  early  in  the  case.  Hence  the  great  im- 
portance of  recognizing  the  onset  of  iritis,  of  which  the  chief 
symptoms  are  the  following: 

1.  The  pupil  is  altered  in  shape;  it  may  be  a  little  smaller 
than  that  of  the  other  eye,  and  does  not  dilate  so  well  when 
the  eye  is  shaded;  it  is  either  sluggisli  or  immobile.  If  homa- 
tropine  be  applied,  and  the  eye  examined  twenty  minutes  later, 
the  ditFerence  in  sliape  becomes  marked,  the  pupil  being  oval, 
or  quite  irregular,  owing  to  adhesions.  If  a  circular  adhesion 
exist  all  round  the  pupillary  border,  of  course  no  dilatation 
takes  place,  unless  the  adhesion  be  of  very  recent  date. 

2.  The  color  of  the  iris  is  altered,  a  greenisli  tint  being  the 
most  usual;  but  an  originally  brown  iris  does  not  change 
much.  In  some  cases  little  nodules  of  lymph  are  seen,  and 
sometimes  minute  red  streaks  (vessels)  running  toward  the 
pupil.  At  the  border  of  the  latter,  by  careful  focal  illumina- 
tion, one  or  more  little  projections  can  be  often  observed,  gen- 
erallv  of  a  wliite  or  brown  color.  The  reticulated  surface  of 
the  iris  is  blurred,  owing  partly  to  turbidity  of  the  aqueous 
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and  cornea,  partly  to  congestion  and  effusion  of  lymph  into  its 
substance. 

3.  There  is  generally  marked  congestion  of  the  eye,  espe- 
cially immediately  around  the  corneal  margin,  and  the  deeper 
vessels  are  evidently  involved  in  this  congestion.  But  fre- 
quently the  whole  conjunctiva  is  red,  and  the  character  of  the 
congestion  is  by  no  means  a  safe  guide  as  to  the  presence  of 
iritis.  The  mistake  is  often  made  of  supposing  a  case  of  iritis 
at  first  to  be  simple  catarrhal  ophthalmia,  a  mistake  which 
would  nearly  always  be  avoided  by  using  homatropine  and 
examining  for  the  first-mentioned  symptom. 

4.  Besides  pain  in  the  eye  and  more  or  less  photophobia, 
there  is  generally  pain  referred  to  the  forehead  or  nose.  This 
referred  pain  is  due  to  the  fact  that  the  iris  is  supplied  by  the 
nasal  branch  of  the  ophthalmic  nerve  (long  ciliary  twigs),  and, 
as  a  rule,  the  pain  in  acute  irititis  is  most  intense  in  the  dis- 
tribution of  the  supra-orbital  division. 

These  are  the  cardinal  symptoms  of  iritis  which  are  present 
in  acute  cases.  In  mild  cases,  however,  one  or  more  of  them 
may  be  very  little  marked,  and  in  such  the  action  of  the  pupil 
to  light,  and  still  more  to  homatropine,  is  the  only  conclusive 
test.  The  tension  of  the  globe  in  iritis  is  not  infrequently 
somewhat  raised,  and  the  question  of  glaucoma  may  be  sug- 
gested. It  is,  of  course,  the  worst  possible  treatment  to  use 
atropine  in  a  case  of  glaucoma,  but  occasionally  it  is  necessary 
to  employ  it  in  iritis,  although  the  tension  may  be  increased. 
We  now  have  to  consider  the  causes  of  iritis.  Of  these  by  far 
the  most  important  are  secondary  syphilis  and  rheumatism. 

1.  Syphilitic  Iritis. — Occurs  usually  from  three  to  six 
months  after  the  chancre  (in  congenital  syphilis  at  the  same 
date  from  birth) ;  rarely  affects  both  eyes  simultaneously,  but 
verv  often  the  two  in  succession.  The  second  (»ve  mav  become 
affected  although  the  patient  is  under  full  mercurial  treatment 
for  iritis  in  the  other  eye.  It  very  rarely  relapses,  and  is  rapidly 
improved  by  thorough  mercurial  treatment.  It  is  in  this  form 
that  the  so-called  gummata  of  the  iris  are  met  with:  little 
pinkish-white  nodules,  on  which  new  vessels  can  be  made  out. 
Sometimes  single,  they  are  generally  multiple,  and  tend  to 
form  large  posterior  synechiae.  Lymph  in  the  anterior  cham- 
ber may  accompany  them. 

Secondary  syphilis  probably  accounts  for  about  fifty  per 
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c«nt  of  the  total  number  of  cases  of  iritis.  Syphilitic  iritis  in 
infants  is  decidedly  rare;  as  already  nu'titioned,  it  occitrs. 
within  six  months  of  birth  (probably  in  a  few  cases  it  comes- 
on  in  utero)  and  is  much  more  commou  in  female  children  than 
males  (consult  Hutchinson  on  Syphilis).  The  same  tendency 
to  tree  effusion  of  lymph  is  seen  here  as  in  adults,  and  the  pupil 
may  become  occluded  from  it.  Besides  these  infantile  cases, 
we  have  to  remember  that  iritis  may  come  on  at  or  after  pu- 
berty, as  a  compUcation  of  interstitial  keratitis. 

2.  Bhtnmaiic  Iritis. — Is  met  with  in  adults:  ^nenilly 
affects  only  one  eye  at  a  time;  tends  to  form  firm  adhesions, 
but  not  to  develop  nodules  of  lymph,  and  very  frequently  v^ 
lapses.  Its  subjects  are  generally  tliose  with  a  history'  of 
rheumatic  or  "gouty"  symptoms  (in  which  lumbago  may  be 
Included),  and  the  iritis  is  often  brouK-lJt  on  by  exposure  to  wet 
or  cold.  The  congestion,  photophobia,  and  pain  are  all  mure 
severe  than  in  syphilitic  iritis;  but  the  tendency  t«  i-elapse  is 
perhaps  the  best-marked  feature.  In  some  cases  the  diagnosis 
is  difficult  between  the  two  forms,  aixl  it  must  he  based  on  the 
consideration  both  of  the  symptomt.  and  the  previous  histor^- 
of  the  patient.  To  recapitulate  the  chief  points  in  the  dilTer- 
ential  diagnosis- 


SYPHILITIC  IRITIS. 

1.  Frequently  small  nod- 
ules of  lymph  present. 

2.  History  of  secondaries 
within  about  six  months  of  the 
attack,  or  presence  of  syphi- 
litic symptoms. 

3.  Does  not  tend  to  relapse. 


1 


RHEUMATIC   IHFnS. 

1.  Tends  to  produce  tough 
adhesions  without  nodules  of 
lymph. 

•I.  History,  perhaps,or  pre- 
vious attacks,  or  of  rheumatic 
symptoms. 

3.  Pain,  congestion,  etc., 
very  severe. 

4.  F£e<iuently  relajises. 

3.  Serous  Iritis. — Occurs,  as  a  rule, in  women;  is  extremely 
slow  in  progress,  and  is  characterized  by  the  deposit  on  the 
back  of  the  cornea  of  a  number  of  little  whitish  dots  of  lymph, 
which  form  a  triangle,  with  the  base  downward,  and  the  apex 
toward  the  centre  of  the  cornea.  The  disease  is  regarded  as 
a  lymphangitis  of  the  eye  (De  Wecker),  and  frequently  its 
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subjects  are  anaemic,  or  run-down  in  health  (sometimes  with 
g^landular  enlargements  in  the  neck,  or  giving  the  history  of 
other  scrofulous  symptoms). 

One  or  both  eyes  may  be  affected;  as  a  rule,  it  is  sym- 
metrical. 

Serous  iritis  is  sometimes  accompanied  with  patches  of  dis- 
ease in  the  periphery'^  of  the  choroid,  or  with  vitreous  opacities. 
Compared  with  syphilitic  or  rheumatic  cases  it  is  a  more 
chronic  form  of  iritis,  and,  as  already  noticed,  the  lymph  de- 
posit generally  persists  for  many  months,  or  may  never  wholly 
disappear. 

It  occurs  as  a  symptom  of  sympathetic  ophthalmia  (which 
see),  or  occasionally  in  rheumatic  subjects. 

•L  Iritis  from  Inherited  Gout. — This,  though  a  rare  dis- 
ease, deser\^es  notice  from  its  peculiar  features.  It  is  very  in- 
sidious (i.e.y  pain  and  congestion  may  be  but  little  marked)^ 
and  the  ciliary  body  is  inflamed  at  the  same  time,  so  that  the 
eye  is  often  very  seriously  impaired,  apart  from  the  formation 
of  iritic  adhesions.  It  may  come  on  quite  early  in  life,  and 
though  the  patient  ma}''  never  have  had  any  other  gouty 
symptom,  there  is  a  history  of  gout  in  the  parents. 

In  5,  Oonorrhosal  Iritis,  there  is  the  same  tendency  of  the 
ciliary  region  to  be  involved,  so  that  dusky  patches  of  conges- 
tion and  exudation  are  seen  in  this  part  (cyclitis,  or  sclerotitis). 
In  other  respects  it  is  closely  allied  to  rheumatic  iritis,  and  its 
subjects  are  nearly  always  those  with  gouty  or  rheumatic 
tendencies.  In  such  a  patient  every  attack  of  gonorrhoea  may 
be  complicated  with  iritis. 

6.  Traumatic  iritis  is  met  with  after  penetrating  wounds 
of  the  cornea  and  iritis,  sometimes  after  cataract  or  other  op- 
erations on  the  eye.  It  presents  nothing  peculiar  in  its  symp- 
toms. 

We  have  to  remember  as  rare  causes  of  iritis,  prolonged 
overwork  of  the  eyes,  and  scrofula;  while  some  cases  cannot 
at  present  be  explained  by  any  known  cause.  It  is  important 
to  bear  in  mind  the  great  difference  which  exists  in  the  severity 
of  the  symptoms  in  different  cases.  The  term  **  quiet  iritis  "  is 
used  when  pain  and  congestion  are  wholly  absent;  it  is  gener- 
ally due  either  to  inherited  gout  or  syphilis,  but  may  arise 
from  almost  any  other  of  the  causes  mentioned. 

Results  of  Iritis. — If  a  severe  case  of  iritis  is  neglected, 
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blitulness  is  Uable  to  result  from  the  blocking  of  tht,-  pupit  with 
lymph  (occlusion),  or  from  the  formation  of  a  total  posterior 
synechia  (exclusion).  In  the  latter  case,  the  fluid  in  the  two 
chambers  does  not  circulate  and  escape  in  the  normal  manner; 
the  outer  part  of  the  iris  becomes  bulged  forward,  and  second- 
ary glaucoma  may  super\'ene.  Even  if  thorouglUy  treated, 
iritis  will  probably  leave  slight  impairment  of  vision  owing  to 
uveal  deposit  on  the  lens,  etc,  but  in  most  cases  the  i-ecovery 
is  almost  perfect.  The  most  obstinate  foi'ms  are  serous  iritis, 
that  due  to  inherited  gout,  and  sympathetic  iritis. 

Treatment, — In  all  cases  without  exception  use  atropine  so 
long  as  the  attack  is  in  an  active  stage.  A  solution  of  four 
grains  to  the  ounce  should  be  applied  (two  or  three  drops) 
every  two  hours  the  flrst  <lay  or  two,  and  less  fiequently  after- 
ward if  the  adhesions  yield.  The  strongest  kno^vn  mydriatic 
is  a  combination  of  atropine  and  cocaine  (two  per  cent),  and  the 
surest  way  of  having  it  thoi-oughly  applied  is  to  use  them  in 
vaseline  (the  purest),  inserting  a  httle  of  the  ointment  within 
the  lids.  Occasionally  ati-opino  in-itates,  increasing  the  con- 
gestion, and  causing  some  swelling  of  the  lids  and  eczema 
around  thorn.  These  cases  are  very  exceptional;  in  them  sul- 
phate of  daturine  (four  gtiiins  to  the  ounce),  or  sulphate  of 
duboisine  (one  grain  to  the  ounce)  may  be  tried  instead  of  the 
atropine.  After  an  attack  has  wholly  passed  off  it  is  worse 
than  useless  to  persist  with  mydriatics  in  the  hope  of  breaking 
down  old  adhesions,  as  they  may  then  produce  irritation  and 
cong(;stion  of  the  eye. 

In  cases  of  syphilitic  iritis,  the  patient  should  be  brought 
thoroughly  imder  the  influence  of  mercury,  either  given  in- 
temallj'  (hyd.  c.  cret-a,  two  grains;  pulvis  ipecac,  comp., 
one  grain,  thrice  daily  in  pill ;  by  calomel  or  blue  pill,  or  the 
liquor,  hydrargyri  bichlor,  in  one-drachm  doses),  or  by  inunc- 
tion, subcutaneous  injection,  etc.  Of  these  methods,  proba- 
bly the  internal  administration  of  gray  powder  is  the  most 
convenient  and  as  efficacious  as  any.  If  the  gums  become 
touched,  the  dose  of  mercury  should  t>e  diminished,  and  chlor- 
ate of  potash  used  as  a  mouth-wash. 

Of  course  stimulants  should  be  forbidden,  and  the  eyes 
should  be  kept  at  rest  by  means  of  a  shade  or  confinement  to 
a  darkened  room.  In  serous  iritis,  or  where  one  eye  only  is 
alleeted,  however,  the  latter  measure  is  unnecessary. 
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In  rheumatic  iritis,  the  application  of  warm  dry  heat,  by 
means  of  cotton- wool  and  bandage,  is  of  value;  while  in  trau- 
matic iritis,  cold  should  be  used  by  means  of  small  ice-bags 
etc.  This  is  the  only  form  of  iritis  in  which  cold  should  be 
employed.  When  the  rheumatic  or  "  arthritic "  tendency  is 
present,  iodide  and  bicarbonate  of  potassium  may  be  given; 
in  gouty  iritis  vlnum  colchici  may  do  good.  In  serous  iritis 
with  anaemia  give  iron  and  cod-liver  oil,  and  endeavor  to  im- 
prove the  general  health  as  far  as  possible.  In  the  obstinate 
cases  of  relapsing  irido-cyclitis  due  to  inherited  gout,  probably 
nothing  will  be  found  to  effect  a  cure  except  change  of  climate 
(a  warm  dry  one,  such  as  some  parts  of  New  Zealand,  being 
the  best). 

In  acute  iritis,  with  severe  pain,  the  latter  is  generally  re- 
lieved to  some  extent  by  atropine,  but  belladonna  fomenta- 
tions (one  drachm  of  the  extract  to  a  pint  of  warm  water)  are 
also  of  use.  If,  in  spite  of  these  measures,  the  pain  persist, 
blistering  the  temple  should  be  tried  (some  authors  recom- 
mend leeches),  and  morphia  or  chloral  may  be  required  at 
night-time  in  order  to  obtain  sleep. 

A  brisk  purge  is  advisable  in  commencing  the  treatment 
of  acute  rheumatic  or  syphilitic  iritis. 

If,  in  spite  of  treatment,  many  firm  adhesions  remain,  and 
especially  if  complete  posterior  synechia,  with  increase  of  ten- 
sion, be  present  as  the  result  of  iritis,  there  is  no  question  that 
an  upward  iridectomy  should  be  performed.  The  operation, 
however,  is  often  rendered  difficult  by  the  iris  having  become 
soft,  or  "  rotten,"  as  well  as  by  the  fact  of  the  adhesions,  and 
sometimes  the  artificial  pupil  becomes  again  closed  by  firm 
lymph.  It  used  to  be  thought  that  adhesions  in  themselves 
led  to  relapses  of  the  iritis,  and  that  to  prevent  the  latter  an 
iridectom3''  was  necessary,  but  this  view  is  now  doubted. 
However,  it  is  quite  justifiable  to  perform  the  operation  in 
cases  of  rheumatic  iritis  in  which  relapses  are  frequent,  and  it 
would  seem  to  have  some  influence  in  preventing  them,  as 
well  as  exclusion  and  occlusion  of  the  pupil.  Iridectomy,  how- 
ever, should  not,  as  a  rule,  be  performed  on  an  eye  so  long  as 
it  is  inflamed,  but  in  an  interval  between  the  attacks.  In 
cases  of  old  iritis  and  interstitial  keratitis,  too,  it  is  sometimes 
followed  by  an  improvement  of  vision,  especially  if  the  artificial 

pupil  can  be  formed  behind  a  comparatively  clear  part  of  the 
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tea.  Here  again,  however,  the  operation  should  not  be  done 

:  the  eye  is  inflamed,  but  only  when  the  adhesions  of  the 

ind  the  correal  opacities  are  obviously  pennanent. 

iiimora  of  the  Iris. — The  iris,  like  other  parts  of  the  uveal 

is  occasionally  the  seat  of  melanotic  sarcoma;   curious 

Formations  have  also  been  met  with,  and  tuberculosis  of 

Tucture  is  not  unknown.     These  afl'ectiona  are  too  rare 

■e  'urther  uotice  here,  but  it  is  worth  bearing  in  mind 

;Ie  gummata  due  to  inherited  syphilitic  iritis  have, 

^       _  i.j  i-  !>.-  g, -".iagnosis  of  tubercle. 
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CHAPTER  Y. 

CATARACT. 

It  is  most  important  to  recognize  the  different  forms  of 
cataract,  since  they  vary  greatly  in  prognosis^  some  steadily 
advancing  to  complete  opacity  of  the  lens,  others  remaining 
absolutely  stationary.  In  all  cases  where  cataract  is  sus- 
pected the  eye  should  be  examined  by  oblique  focal  illumina- 
tion; the  fundus  should  be  explored  with  the  ophthalmoscope 
so  far  as  is  possible,  and  in  cases  of  partial  opacit}"^  of  the  lens 
the  best  view  of  it  will  be  obtained  (after  dilating  the  pupil 
with  homatropine)  by  using  a  magnifying  lens  of  12  D  to  20  D 
in  the  ophthalmoscope  and  carefully  focussing. 

With  the  advance  of  age  the  lens  becomes  harder,  less 
elastic,  and  yellow;  in  some  cases  a  cataract  may  be  suspected 
at  first  by  using  only  oblique  illumination — the  ophthalmo- 
scope proving  that  none  exists,  by  the  perfect  view  of  the  fun- 
dus that  is  obtained.  If  the  opacity  commence  about  the 
centre  of  the  lens  it  is  called  a  nuclear  cataract;  if  at  the  pe- 
riphery, a  cortical  one.  Nuclear  cataracts  generally  occur  in 
old  patients  (senile  form),  as  do  many  cortical  ones,  but  a  large 
proportion  of  the  latter  develop  at  an  early  age.  Cases  of 
cataract  come  under  one  of  two  groups :  the  hard  form,  for 
which  extraction  is  the  only  operation,  and  the  soft,  for  which 
operations  involving  absorption  by  means  of  the  aqueous  hu- 
mor (needling,  suction,  etc.)  are  performed.  Roughly  speak- 
ing, cataracts  occurring  under  the  age  of  thirty  or  thirty-five 
are  of  the  soft  variety. 

1.  Senile  Cataract — Is  commonly  seen  after  the  age  of 
forty- five  or  fifty.  No  cause  can  generally  be  assigned;  it 
has,  however,  been  stated  that  a  considerable  number  of  the 
patients  present  atheromatous  changes  in  the  carotid  vessels, 
or  other  evidence  of  impaired  circulation  (Michel).  As  already 
noted,  it  may  commence  in  either  cortex  or  nucleus,  commonly 
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the  latter.  The  fii-st  symptom  is  dimness  of  vision,  especially 
in  the  distance;  sometimes  thu  near  vision  is  at  first  imuBu- 
ally  acute,  owinj?  to  the  development  of  slight  myopia.  The, 
patient  may  complain  of  seeing  two  or  more  images  with  the 
affected  eye  {monocular  diplopia)  when  the  changes  are  in- 
complete. The  rate  of  progress  is  very  variable;  usually 
to  three  yeai-s  elapse  before  the  cataract  ia  mature  or  ripe, 
though  some  cases  are  very  much  slower;  as  a  rough  rule,  a 
senile  cataract  advances  most  rapidly  in  a  comparatively 
young  patient  {e.g.,  forty  to  fifty  years  old). 

Varieties. — A  Morgagnian  cataract  is  one  in  which  a  very^ 
hard  nucleus  is  surrounded  by  liquid  or  very  soft  lens  matter, 
and  is  nearly  always  an  over-ripe  one. 

A  "black  cataract"  is  very  rare;  the  lens  is  univereaUy 
hard,  and  dark  brown  color;  it  is  less  easily  detected  by  direct; 
illumination,  and  the  patient  usually  retains  more  vision  when* 
it  is  complete  than  in  the  ordinary  yellowish-white  or  white 
form  {i.e.,  lie  can  count  fingers  held  at  the  distance  of  a  few- 
feet).  An  "  atrophic  cataract "  is  due  to  shrinking,  and  som&> 
time  calcification  of  a  lens  which  has  been  opaque  for  many- 
years;  it  is  most  unfavorable  for  operation. 

Prognosis  of  Operation  for  Senile  Cataract. — Taking  the 
statistics  of  the  modern  method  of  extraction,  it  may  be  said 
that  usually  5  per  cent  (1  in  20)  aro  complete  failures,  owing' 
to  suppuration,  severe  iritis,  etc.  A  considerable  number  of 
the  9S  per  cent  of  successful  cases  do  not  attain  perfect  sight 
after  the  operation,  owing  to  persistent  irritability  of  the  ey^ 
irregular  astigmatism,  slight  iritis,  Ptc,  And  in  a  few  cases 
sympathetic  inflammation  of  the  other  eye  follows  an  appar- 
ently successful  extraction.  As  a  general  rule  a  senile  cata- 
ract should  not  be  operated  on  until  it  is  ripe,  and  until  the 
opacity  is  so  great  in  both  ej'es  that  the  patient  can  no  longer 
see  to  do  his  work;  one  eye  should  only  be  operated  on  at  a 
time,  and  operations  should  be  avoided,  if  possible,  in  veiy  old 
and  feeble  patients,  and  during  extremely  hot  or  cold  weather. 
It  is  most  important  to  i-emember  that  the  existence  of  tk 
mnco-purulent  discharge  (generally  from  chronic  inflammation 
of  the  lacrymal  eac)  will  almost  certainly  lead  to  suppuration 
after  cataract-extraction,  and  hence  the  operation  should  never 
be  undertaken  until  the  inllammation  is  cured  by  appropriate 
treatment. 
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The  following"  are  forms  of  cataract  which  are  more  or  less 
iinsuited  for  operation,  or  in  which  a  perfect  result  cannot  be 
expected : 

1.  Secondary  cataract — after  iritis,  g'laucoma,  etc.  In  highly 
ni3'opic  patients  with  cataract  the  vitreous  is  often  abnormally 
fluid,  and  there  may  be  detachment  of  the  retina,  or  other  de- 
generative changes. 

2.  Diabetic  cataract.  Here  everything  depends  on  the 
patient's  state  of  health;  if  he  has  lost  much  flesh,  is  affected 
with  lung"  disease,  or  if  the  quantity  of  sugar  in  the  urine  be 
verj^  lar^,  no  operation  should  be  undertaken. 

3.  Cataract  in  a  lens  dislocated  by  injury.  If  operated  on, 
the  scoop  will  have  to  be  used,  and  more  or  less  escape  of 
vitreous  (from  previous  rupture  of  the  suspensory  ligtiment) 
must  inevitably  follow. 

4.  Anterior  polar  (pyramidal)  cataract.  (See  Fig.  1.  Pyra- 
midal cataract  is  left  by  an  attack  of  ophthalmia  neonatorum.) 
The  opacity  is  very  small,  and,  as  a  rule,  remains  stationary, 
and  requires  no  treatment.  Similarly  no  case  of  cataract 
should  be  operated  on  if  the  opaque  parts  are  so  limited  as 
not  to  prevent  the  patient  retaining  fair  vision. 

When  is  a  Case  of  Senile  Cataract  ready  for  Operation  f 
— As  a  rule,  one  eye  fails  before  the  other,  and  so  long"  as  the 
patient  sees  well  enoug-h  to  do  his  work,  etc.,  with  the  best 
eye,  it  is  wise  to  defer  operating  on  the  other.  For,  apart 
from  the  slight  risk  of  sympathetic  ophthalmia  following  the 
operation,  supposing  that  all  goes  well,  the  operated  eye  will 
of  course  require  a  strong  convex  glass,  and  the  image  formed 
on  its  retina  will  be  of  a  different  size  to  that  formed  in  the 
other  eye,  and  hence  binocular  vision  cannot  be  well  carried 
out.  Supposing  the  cataracts  to  be  so  advanced  that  the  pa- 
tient can  no  long'er  see  to  do  his  work  (in  fact,  is  practically 
blind),  the  following  tests  should  be  tried  before  deciding  upon 
operation:  1.  Examine  by  focal  illumination.  If  the  opacity 
comes  forward  to  the  iris,  if  the  latter  throws  no  shadow  on 
the  lens,  then  the  cataract  is  probably  mature. 

2.  Throw  a  strong*  light  suddenly  on  the  eye,  the  other 
being"  covered ;  the  pupil  should  contract  to  the  illumination. 

3.  The  patient  should  have  distinct  perception  of  light, 
should  know  when  the  eye  is  shaded  or  not. 

4.  He  should  have  fair  peripheral  vision,  i.e.,  in  a  dark 
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room,  when  looking  straight  forward,  he  should  be  able  to  tell 
the  position  of  a  lighted  candle  when  moved  about  in  ditlerent 
positions  at  the  distance  of  several  feet  from  his  eye. 

ifOTE.— In  some  cases  of  verj-  slowly  advancing  cataract, 
the  sight  being  greatly  impaired,  a  preliminary  iridectomy 
may  be  done  upward,  and  extraction  performed  later.  The 
same  applies  to  cases  in  which  special  risk  or  fear  of  complica- 
tions exists  (e.£7.,  myopic  cases;  or  those  in  which  the  other 
ej-e  has  previosuly  been  operated  on  with  complete  failure). 

2,  Traumatic  Cataract. — If  the  lens  capsule  is  wounded 
by  a  penetrating  instniment,  as  a  rule  the  whole  lens  becomes 
opaque  witiiin  a  few  days,  owing  to  the  soaking  in  of  the  aque- 
ous humor.  The  lens  matter  swells  and  protmdes  more  or 
less  into  the  anterior  chamber.  Iritis  is  very  liable  to  occur, 
and  tlie  pupil  should  be  kept,  dilated  with  atropine.  Should, 
however,  the  tension  rise  and  the  eye  become  painful,  owing  to 
the  rapid  swelling  of  the  lens,  it  is  best  to  make  a  corneal  sec- 
tion with  a  narrow  keratome  (usually  on  the  outer  side  of  the 
eye) ;  introduce  a  curette  just  within  the  wound,  and  let  out 
OS  much  of  the  white  matter  as  will  come.  Ice  or  iced  water 
continually  applied  over  the  closed  lids  is  a  useful  adjunct  to 
the  atropine,  which  should  be  used  three  or  four  times  a  day, 
until  all  trace  of  iritis  has  subsided,  whether  any  operation 
is  performed  or  not.  If  the  cataract  is  gradually  absorbed  hy 
the  action  of  the  aqueous,  the  pupil  will  nearly  always  remain 
blocked  by  the  remains  of  opaque  capsule  and  lens  matter; 
but,  provided  the  patient  can  see  well  with  the  other  eye,  it  is 
best  to  leave  this  alone,  since  an  operation  done  for  appearance' 
sake  on  such  an  eye  is  by  no  means  free  from  risk  of  causing 
(1)  inflammatory  or  suppurative  changes  in  the  eye  itself,  (2) 
sympathetic  mischief  in  the  other  one. 

Concussion  cataract  is  a  form  of  traumatic  cataract,  in 
which  the  opacity  of  the  lens  (generally  extremely  limited, 
and  dotted  opacity  on  the  anterior  or  posterior  pole)  is  due  to 
a  blow  on  the  eye  (e.g.,  with  the  fist),  without  penetrating 
wound  of  the  cornea.  It  is  probable  that  in  most  of  these 
cases  the  capsule  is  very  slightly  ruptured.  Of  course,  being 
usually  opposite  the  centre  of  the  pupil,  these  small  opacities 
may  considerably  interfere  with  vision;  but  the  rest  of  the 
lens  may  remain  quite  clear,  and  no  treatment  is  then  indi- 
cated.    In  other  cases  the  opacity  slowly  invades  the  rest  of 
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the  lens;  an  operation  may  then  be  called  for,  owing  to  the 
cataract  interfering  with  the  patient's  work,  etc.,  and  will 
consist  either  in  needling  in  young  subjects,  or  extraction  in 
old  ones. 

3.  Lamellar  cataract  (synonym.  Zonular  c). — The  nucleus 
and  cortex  of  the  lens  are  clear,  but  between  them  intervenes 
a  layer  (lamella)  of  opaque  matter,  with,  in  most  cases,  little 
spicules  projecting  into  the  clear  peripheral  part.  This  pecu- 
liar form  of  cataract  is  either  congenital,  or  comes  on  soon 
after  birth;  affects  both  eyes,  and  does  not  tend  to  spread  to 
the  whole  lens.  Its  subjects  have  in  nearly  all  cases  been 
liable  to  convulsions  in  infancy,  and  present  peculiar  mal- 
formations of  the  permanent  teeth.  These  (especially  the  in- 
cisors and  canines)  are  more  or  less  dwarfed  or  grooved  hori- 
zontally. It  is  held  that  this  horizontal  wearing  away  of  the 
enamel  is  due  to  the  mercury  which  hap  been  given  for  the 
convulsions  (Hutchinson).  The  amount  of  visual  defect  in  a 
patient  with  lamellar  cataract  varies  much;  as  a  rule  it  is 


Fio.  18.— Cataract-needle.    (The  end  is  represented  too  wide.) 

only  noticed  when  the  child  begins  to  learn  to  read.  Occa- 
sionally its  subjects  are  mentally  defective.  To  see  the  cata- 
ract properly  the  pupil  must  be  dilated,  when  the  white  circle 
with  the  little  projections  of  opacity  are  seen  by  focal  illumina- 
tion, or  by  using  the  ophthalmoscope.  The  patient  sees  better 
when  the  pupil  is  dilated,  since  then  the  rays  can  pass  through 
the  clear  part  of  the  cortex,  and  in  attempting  to  read,  etc., 
he  holds  the  object  near  to  the  eye,  in  order  to  compensate  by 
the  increased  size  of  the  image  for  its  want  of  clearness. 

Treatment — If  the  vision  is  sufficiently  good  to  enable  the 
patient  to  read  moderately  well  {e.g.,  j\  and  4  J.),  no  operation 
should  be  performed.  But  in  most  cases  either  an  iridectomy 
or  the  needling  operation  is  required;  if  the  use  of  atropine 
much  improves  the  vision,  the  former  should  be  done  (down- 
ward and  a  little  inward) ;  if  not,  the  latter.  Here  may  be 
described  the  chief  operations  for  soft  cataract : 

1.  Simple  needling.  The  pupil  is  to  be  well  dilated  with 
atropine;  a  speculum  introduced,  or  the  lids  held  open  by  the 
fingers,  and  a  sharp  cataract -needle  inserted  obliquely  through 
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leriphery  of  the  cornea  and  into  Die  lens  at  the  centre  of 
jupil.  The  needle-point  is  moved  al)out  so  as  to  tear  the 
mle  and  part  of  the  lens,  and  then  quickly  withdi-awn, 
ifuljy  avoiding  toucliing  tho  iris.  Atropine  is  again  ap- 
a.  with  ice,  for  a  day  or  two. 

i  lens  matter  imbibes  the  aqueous,  swells  up  more  or 

and  is  gradually  absorbed.     At  the  end  o(  six  or  eight 

the  needling  will  probably  require  to  be  repeated,  and 

hnes  the  case  will  need  three,  four,  or  even  more  opi'.ra- 

tough  opaque  capsule,  which  is  sometimes  left  at  the 

ling  either  torn  with  two  needles,  or  cut  across  with  De 

rr's  special  scissoi's,  introduced  through  a  small  periph- 

TTieal  wound. 

tedious,  but,  as  a  rule,  very  safe  method  of  tn^ating 

i«racts,  may  be  replaced  by: 

ition.     In  this  method  a  f> 

keratome  or  broad  cuttii 

imea  on  the  outer  side,  : 

of  a  special  fnrr 

taract  ge? 

A  curette  is  usea  lusLenu  of  thi  syringe,  and  by  presBure 
exerted  with  the  tndex-finger  the  soft  lens  matter  is  squeezed 
gently  out  along  the  curette,  the  end  of  which  is  introduced 
just  within  the  anterior  chamber.  This  operation  should  bo 
performed  after  a  free  needling  has  caused  the  lens  matter  to 
swell  up  and  soften. 


(  needling  is  pei-fortned; 
?dle  introduced  through 
hrough  this  wound  the 
passed  into  the  lens,  and 
lar  after-treatment. 
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CHAPTER  VI. 

GLAUCOMA. 

The  essential  feature  of  this  disease  is  an  increase  of  ten- 
sion of  the  globe,  due  to  obstructed  filtration  of  fluid  from  the 
eye,  and  possibly  to  hyper-secretion  within  it.  In  the  normal 
eye  there  is  a  constant  filtration  of  fluid  from  behind  forward 
through  the  suspensory  ligament  of  the  lens  and  part  of  the 
ciliary  processes  and  iris  into  the  angle  of  the  anterior  cham- 
ber, the  spaces  of  Fontana  and  the  canal  of  Schlemm.  Thus 
a  sort  of  equilibrium  is  kept  up,  the  tension  of  an  eye,  how- 
ever, varying  very  slightly  from  time  to  time.  Any  obstruc- 
tion to  the  outflow,  either  from  inflammatory  changes  at  the 
ciliary  angle,  from  increase  in  size  of  the  lens  (which  Priestley 
Smith  has  found  to  occur  as  age  advances),  or  from  congestion 
about  the  ciliary  region,  impeding  the  escape  into  the  blood- 
vessels, is  liable  to  set  up  glaucoma.  Furtlier,  glaucoma  is 
more  common  in  eyes  with  a  firm  unyielding  sclerotic  (elderly 
patients,  especially  those  previously  hypermetropic)  than  those 
with  a  yielding  one  (myopic  eyes).  If  glaucoma  comes  on  ap- 
parently spontaneously  it  is  called  primary  (nearly  all  cases 
of  acute  glaucoma  are  primary);  if  following  some  other  dis- 
ease of  the  eye  it  is  said  to  be  secondary.  Among  the  causes 
of  secondary  glaucoma  are :  1.  Traumatic  cataract,  in  cases 
where  the  lens  swells  up  rapidly.  2.  Dislocation  of  the  lens, 
where  it  presses  on  the  ciliary  region.  3.  Severe  iritis,  fol- 
lowed by  occlusion  or  exclusion  of  the  pupil.  4.  Intraocular 
tumors.  5.  Cyclitis  (inflammation  of  the  ciliary  region);  or 
irido-cyclitis,  such  as  is  occasionally  due  to  inherited  syphilis. 
6.  Sympathetic  ophthalmia. 

Glaucoma  is  divided  into  the  acute  and  chronic  forms, 
typical  cases  of  which  differ  extremely;  but  intermediate 
stages  are  met  with,  and  it  is  not  uncommon  for  a  chronic 
case  to  have  acute,  or  subacute,  attacks.    Acute  glaucoma 
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is  much  moi-e  common  among  women  than  men,  and  about  T5 
per  cent  of  the  total  number  of  glaucoma  cases  ai-e  met  with 
bi'tween  the  ag^s  of  forty  and  seventy  years,  so  that  glaucoma 
is  chiefly  a  disease  of  advanced  adult  or  old  age. 

Predisposing  Causes  of  Primary  Qlaucoma. — 1.  An  in- 
herited tendency  is  obser^'ed  in  some  cases.  2.  The  advance 
of  life;  we  may  almost  speak  of  the  period  after  forty  years 
of  age  as  the  "  glaucomatous  period ; "  this  may  be  connected, 
perhaps,  with  the  increase  in  size  of  the  lens  (Priestley  Smith). 
3.  Excessive  use  of  the  eyes,  leading  to  congestion;  prolonged 
strain,  as  in  night-nui-sing,  etc.,  grief,  or  mental  emotion  (es- 
pecially if  the  patient  weeps  or  "  frets  "  much)  or  sudden  men- 
tal shock,  are  all  circumstances  which  may  bring  on  an  attack 
in  a  patient  predisposed  to  glaucoma.  4.  There  is  certainly  a 
connection  between  gout  and  glaucoma,  and  it  will  be  found 
that  acute  glaucoma  is  especially  frequent  in  the  autumn,  as 
the  cold  weather  comes  on,  and  the  patient's  change  of  diet 
and  habits  renders  him  liable  to  an  attack  of  either  acute  gout 
or  glaucoma,  5.  The  use  of  atropine  in  elderly  patients  (and 
even  of  homatropine)  has  occasionally  been  followed  by  acute 
glaucoma,  and  hence  it  should  be  avoided  if  possible.  Tho 
reason  is  to  he  found  in  thi^  atropine  causing  the  iriH  to  n"b- 
struct  filtration  by  forcing  it  up  into  the  angle  of  the  anterior 
chamber. 

Symptoms  of  Acute  Olav^oma. — Often  there  are  premoni- 
tory signs,  of  which  the  following  are  the  most  important : 
rapid  increase  of  presbyopia,  attacks  of  passing  congestion, 
pain  and  dimness  or  "  fogginess "  of  vision,  haloes  (colored 
rings)  seen  when  looking  at  a  distant  light.  Finally,  acute 
glaucoma  develops,  the  vision  becomes  suddenly  much  worse 
(all  degrees  up  to  complete  blindness),  there  is  very  severe 
pain  in  the  eye  and  head,  with  frequently  a  feeling  of  sickness 
or  actual  vomiting,  and  the  eye  presents  the  following  fea- 
tures: Congestion  of  the  globe  and  lids,  with,  perhaps,  chemo- 
sis;  dimness  or  steaminess  of  the  cornea  and  aqueous,  which 
obscures  the  iris,  etc. ;  pupil  moderately  dilated  and  fixed,  or 
acting  but  very  slightly  to  light  or  shade;  if  the  fundus  can 
be  seen  there  is  a  depression  (cupping)  of  the  whole  disc;  the 
veins  are  engorged,  and  there  is  arterial  and  venous  pulsation, 
and  the  tension  is  raised  (often  the  globe  cannot  be  indented 
at  all,  then  T  =  +  3).    The  cornea  is  frequently  anaesthetic. 
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The  visual  field  is  found  to  be  much  narrowed^  its  inner  side 
^oing  firsts  and  the  patient  generally  himself  notices  this  nar- 
rowing^ being  imable  to  see  objects  unless  held  in  a  line  with 
his  eye.  If  the  loss  of  vision  is  almost  complete,  the  narrow- 
ing of  the  field  may  still  be  recognized  by  moving  a  lighted 
candle  in  front  of  Che  patient  as  he  looks  straight  forward. 
The  lens  looks  turbid,  or  grayish,  and  not  uncommonly,  in 
acute  glaucoma,  no  view  of  the  fundus  at  all  can  be  obtained. 
The  anterior  chamber  is  generally  very  shallow,  but  this  is 
not  constant. 

Diagnosis. — ^The  importance  of  remembering  the  signs 
given  above  is  very  great,  as  an  error  of  diagnosis  is  often 
made  during  the  first  few  days,  when  immediate  treatment 
can  alone  be  expected  to  restore  the  sight.  The  headache  and 
sickness  may  be  thought  to  indicate  merely  a  "  biUous  attack; " 
or  the  congestion  and  dimness  of  the  media  may  be  held  to 
show  "  iritis,"  and  atropine  used  with  disastrous  effect;  finally, 
the  chemosis  and  slight  watery  discharge  may  lead  to  the 
diagnosis  of  "  acute  conjunctivitis."  The  one  essential  test  is 
the  estimation  of  the  eyeball  tension. 

Treatment — May  be  summed  up  in  one  word — iridectomy. 
In  a  severe  acute  case  the  necessity  should  be  urged  on  the 
patient  of  an  immediate  operation,  which  should  be  performed 
under  an  anaesthetic  if  possible,  the  wound  being  made  periph- 
eral in  the  upper  part  of  the  sclero-corneal  junction,  and  a 
considerable  piece  of  the  iris  excised  (see  Operations — Iridec- 
tomy, page  411).  The  pressure  on  the  retina  and  optic  nerve 
tends  to  completely  destroy  their  functions,  and  hence,  after 
acute  glaucoma  has  existed  some  time,  sight  will  not  be  re- 
gained, even  if  the  tension  and  pain  are  lessened  by  an  opera- 
tion. The  urgency  for  the  latter  in  acute  glaucoma  is  as  un- 
doubted as  in  strangulated  hernia. 

If,  however,  the  patient  will  not  consent  to  an  operation  at 
once,  or  if  the  attack  is  a  subacute  one,  and  has,  perhaps, 
occurred  before,  eserine  should  be  used.  A  solution  of  two 
grains  of  eserine  to  the  ounce  of  water  (to  which  cocaine  may 
be  added — ^two  per  cent)  should  be  applied  very  frequently,  and 
the  eyes  should  be  protected  from  light.  Pilocarpine  (four 
grains  to  the  ounce),  like  eserine,  diminishes  tension  and  con- 
tracts the  pupil,  but  its  effects  are  less  marked  as  a  rule. 
Paracentesis  of  the  cornea  (pricking  it  toward  the  lower  bor- 
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tier  with  a  bi'oad  needle  antl  U'tting  out  the  aqueous  humor)  is 
of  temporary  use.  Turpentine,  given  intemaUy  (half-drackm 
to  one-dracliDi  doses  in  emulsion  three  times  dailj"),  is  recom- 
mended by  some.  Of  these  adjuvant  measures  the  use  of 
eserine  is  the  most  important,  but  all  of  them  are  quite  second- 
ary in  obtaining  a  cure  to  early  iridectomy, 

Prognosis. — The  rapidity  with  which  complete  and  per- 
manent blindness  comes  on  in  untreated  cases  vaiies  much, 
and  so  long  as  there  is  some  sight  left  in  a  case  of  acute  glau- 
coma iridectomy  should  be  tried.  But  when  it  has  been  wholly- 
lost  for  some  time,  the  operation  will,  as  a  rule,  merely  reheve 
the  pain,  etc.,  if  it  is  still  complained  of. 

If  done  early  and  freely  (the  incision  being  placed  as  far 
back  as  is  safe)  the  results  are  generally  very  good.  The  pa^ 
tient  may  regain  perfect  vision  (although  some  astigmatism, 
resulting  from  the  operation,  may  need  correction),  and  the 
tension  remain  normal,  partly,  no  doubt,  owing  to  the  filtra- 
tion which  occurs  through  tiie  thin  scar. 

In  a  few  cases  fit-e  retinal  or  vitreous  hemorrhages  follow 
the  sudden  relief  of  tension  by  iridectomy ;  in  a  few  others  the 
lens  is  wounded  during  the  operation  (if  a  keratome  be  used) 
and  cataract  ensues;  there  is  an  appreciable  risk  of  staphy- 
loma and  of  sympathetic  ophthalmia  after  the  operation;  and 
in  some  the  glaucomatous  symptoms  recur.  If  the  latter 
happens,  or  if  the  tension  remains  rather  full,  a  careful  trial 
of  eserine  may  be  made;  and  if  this  fails  a  second  iridectomy 
may  be  made,  or  what  is  known  as  sclerotomy  performed.  In 
sclerotomy  the  incision  is  made  with  a  Graefe's  knife,  in  the 
same  position  as  an  iridectomy,  but  the  conjunctiva  is  only 
divided  at  the  points  of  puncture  and  counter-puncture,  and 
no  iris  is  removed.  It  is  even  more  difficult  to  perform  well 
than  iridectomy. 

Symptoms  of  Chronic  Glaucoma. — The  congestion  of  the 
conjunctiva  and  sclerotic  is  comparatively  slight,  or  may  at 
times  be  quite  absent;  but  if  it  has  existed  for  long  there  is  a 
grayish-blue  ring  seen  just  behind  the  cornea,  due  to  thinning 
of  the  sclerotic,  and  there  may  be  slight  bulging  at  this  spot. 

The  media  are  usually  perfectly  clear,  so  that  a  good  view 
of  the  fundus  can  be  obtained  (the  lens,  however,  tends  slowly 
to  become  cataraetous);  the  pupils  react  to  bght  (but  often 
sluggishly),  so  long  as  the  sight  is  retained,  and  there  may  be 
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very  little  pain  during  the  progress  of  the  disease.  The  ten- 
sion of  the  globe  varies  much  from  time  to  time,  and  the  an- 
terior chamber  may  be  deeper  than  normal.  The  two  most 
diagnostic  symptoms  are  the  state  of  the  disc  (cupping,  sudden 
bending  of  the  vessels  as  they  emerge  from  the  disc,  venous 
pulsation,  and  sometimes  arterial,  especially  on  slight  pressure 
on  the  globe,  grayness  of  the  nerve  from  atrophy),  and  the 
narrowing  of  the  visual  field  (as  taken  with  a  perimeter). 
With  regard  to  the  latter,  the  field  for  white  may  be  concen- 
trically narrowed;  its  inner  part  may  be  limited  or  absent,  or 
there  may  be  considerable  irregularity  in  the  outline. 

Vision,  both  near  and  distant,  tends  steadily  to  deteriorate, 
though  in  some  cases  many  years  may  elapse  before  it  com- 
pletely goes,  and  in  a  few  it  remains  stationary  for  long. 
Rainbow-rings  seen  round  a  distant  light,  throbbing  in  the 
globe,  headache,  and  attacks  of  "  mist  before  the  eyes,*'  are 
frequent  symptoms.  The  most  prominent  differences  between 
acute  and  chronic  glaucoma  may  be  recapitulated  in  a  table: 


ACUTB  OLAUCOMA. 

CHRONIC  GLAUCX)1IA. 

1. 

2. 

Conjunctiva,  etc. . . 
Comea 

Great  congestion,  per- 
haps chemosis. 

Steamy,  anaesthetic. . . . 
Pupil  dilated  and  fixed. 

Shallow 

Congestion  slight  or  ab- 
sent; bluish  circum- 
corneal  ring  in  old 
cases. 

Clear. 

3. 

Iris 

Pupil  normal,  or  rather 
sluggish,  and  slightly 
dilated. 

Generally  normal  or 
deep. 

Media  clear ;  deep  cup- 
ping and  whiteness  of 
the  nerve ;  pulsation 
marked  as  a  rule. 

Field  more  or  less  lim- 

4. 

Anterior  chamber. . 
Disc 

Field,  etc 

5. 
6. 

Media  often  too  heavy 
to  see  through  ;  disc 
found  cupp^  some- 
what,    and     arterial 
pulsation  present. 

Vision  rapidly  lost;  field 
extremely  limited. 

ited ;    central    vision 
may  be  good. 

Treatment  of  Chronic  Olmicoma. — An  operation  is  far  less 
successful  in  this  form ;  nevertheless,  a  free  upward  iridectomy 
may  be  done  if  the  sight  is  steadily  deteriorating  in  spite  of 
treatment,  or  if  an  acute  attack  supervenes.  It  may  be  ex- 
pected to  result  in  the  patient  at  least  retaining  what  vision 
he  had  before  the  operation,  and  sometimes  it  improves  it. 

The  avoidance  of  anything  likely  to  cause  congestion  of 
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the  eyes,  careful  attention  to  the  patient's  health  (avoidance 
of  stimulants  and  regulation  of  diet  if  gout  be  present),  and 
the  long-con  tin  uod  use  of  wt-ak  escrine  drops  (i  to  3  grains  to 
the  ounce,  applied  once  or  twice  daily),  or  of  pilocarpine,  are 
the  chief  measures  of  treatment.  In  some  cases  the  patient 
is  obviously  anEemic,  or  out  uf  health,  and  tonics  may  do  good. 
The  bowels  should  be  kept  regular  in  action. 

Pi'ognasis. — As  a  general  rule,  the  younger  the  patient 
the  worse  the  prognosis.  As  regards  iridectomy,  those  cases 
in  which  the  pupil  contracts  well  on  using  eserine  are  much 
more  favorable  for  operation  than  those  in  which  it  acts  very 
little  or  not  at  all. 

The  prognosis  of  secondai^-  glaucoma  is  worse  than  that 
of  primary  on  the  whole,  and  some  cases  (e.g.,  due  to  tumor, 
old  dislocation  of  the  lens,  relapsing  cyclitis)  can  only  be 
treated  by  excision  of  the  eye. 

In  both  acute  and  chronic  glaucoma,  if  one  eye  has  been 
affected  there  is  considerable  risk  of  the  other  becoming  glau- 
coiiiatous  also,  and  a  good  many  cases  are  symmetrical  from 
the  first. 


CHAPTER  YIL 

INJURIES  TO  THE  EYE. 

With  the  various  forms  of  injury  to  the  eye  and  their 
treatment  the  student  should  be  thoroughly  familiar,  as  they 
are  very  often  met  with  in  practice.  We  may  consider  them 
under  the  following  heads: 

1.  Burns  and  Scalds. — In  recent  cases  of  bum  or  scald  of 
the  lids  it  should  be  ascertained  as  soon  as  practicable  whether 
the  globe  has  escaped  injury  or  not.  Some  non-irrritating 
ointment  should  be  applied  between  the  lids  from  day  to  day^ 
and  if  there  is  much  discharge  syringing  gently  with  boracic 
lotion  is  advisable,  if  conjunctivitis  persists  a  mild  astringent 
(two  grains  of  sulphate  of  zinc  or  of  nitrate  of  silver  to  the 
ounce)  should  be  used.  If  there  is  much  swelling  of  the  lids, 
continuous  cold  applications  give  relief,  and  may  save  the  eye. 

If,  however,  the  cornea  has  been  severely  injured,  and  sub- 
sequently slough,  enucleation  may  become  necessary.  Bums 
of  the  conjunctiva,  especially  if  due  to  caustic  lime  or  strong 
acids,  are  almost  certain  to  be  followed  by  adhesion  between 
ocular  and  palpebral  laj^ers  (symblepharon),  which  in  a  few 
cases  may  be  subsequently  relieved  by  operation.  But  the 
great  risk  of  such  injuries  is  to  the  cornea,  which  is  seen  to  be 
whitened  and  dim  when  the  lids  are  separated.  The  opacity 
rarely  clears,  indeed,  it  generally  becomes  worse,  and  a  most 
guarded  prognosis  should  be  given.  The  irritant  should  be 
completely  removed  by  syringing  with  a  weak  acid  or  alkaline 
solution  (depending  on  the  nature  of  the  caustic  which  has  in- 
flicted the  injurj'^),  and  castor-oil  should  be  dropped  in,  or  the 
ung.  acidi  boracici  used  for  several  days,  the  eye  being  lightly 
bandaged  meanwhile.  Pure  cocaine  (not  its  salts)  will  dissolve 
in  castor-oil,  and  may  relieve  the  pain  if  so  applied  after  a  bum 
of  the  conjunctiva. 

Foreign  Bodies. — Small  sharp  objects  often  become  firmly 
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njced  in  the  corwai.    If  twt  readily  seen  by  daylt^t  c«n>raUy 

camioe  with  thv  aUl  of  \vo&  and  artificial  iUuniiiiatJon.    Apply 

3-per-cent  oolutioD  or  cocaine,  until   the  coujunfttva  b>  in- 

^maitive,  and  then,  standing  behind  the  patient,  remove  the 

n^isTi  body  with  a  small  spud,  or  (if  Srmly  imbedded)  with  a 

iount«d  ne«dle.    If  a  piece  of  st««l  or  iron  has  been  fixed  for 

ome  time  a  ring'  of  rust  will  remain  after  it  has  been  ex- 

■acted;   this  can  easily  be  removed.     Bandage  the  eye  up  for 

#efitv-four  hours,  and  if  the  irritatioQ  is  severe  use  atropine 

I  compress.     The  removal  is  rendered  easier  by  gentlj' 

!  globe  with  the  left  index-finger,  pressing  through 

rfor  lid.     If  "something  has  gone  into  the  eye,"  and  it  is 

ind  on  the  cornea  or  conjunctiva,  look  for  it  in  each 

fold,  everting  the  upper  lid,  and  making  the  patient 

VI        -nvvard,  in  order  to  expose  the  upper  fold.     It  is  very 

let        iml  on  the  inner  surface  of  the  upper  lid.     Sometim&s 

body  of  considerable  size  («^.(/.,an  insect)  has  travelled 

ri        I  i]p{ier  hd  and  set  up  conjunctivitis  without  the  po- 

;  0        '  awarij  of  the  cause  of  hLs  trouble,  the  conjunctivitis 

ing,  01  course,  of  one  eye  only,  and  thus  exciting  the  sur- 

•on'H  Hiis|iirioii  of  its  Ciiuse. 

Occasionally  an  eyelash  becomes  fixed  in  one  of  the  puncta 
lachrymalia,  and  sets  up  much  irritation;  in  these  cases  the 
congestion  being  greatest  on  the  inner  side  of  the  globe  will 
attract  attention. 

A  foreign  body,  especially  a  chip  of  iron  or  steel,  is  some- 
times driven  almost  through  the  cornea,  so  that  its  end  pro- 
jects into  the  anterior  chamber;  it  is  then  impossible  to  re- 
move it  by  the  ordinary  way,  and  a  broad  needle  must  be 
entered  toward  tho  edge  of  the  cornea,  and  its  end  used  to 
press  up  the  foreign  body,  while  the  wound  is  enlarged  and 
the  foreign  body  extracted.  This  operation  requires  much 
care,  and  it  is  perhaps  best  to  give  an  anesthetic  before  it  is 
attempted.  The  foreign  body  may  be  driven  right  through, 
so  as  to  rest  in  the  anterior  chamber,  or  to  be  fixed  in  the  iris 
or  lens.  To  remove  it  a  small  corneal  section  should  be  made, 
and  the  canula  or  fine  iris-forceps  used.  If  of  iron,  the  for- 
eign body  may  be  removed  by  the  fine  point  of  an  electro- 
magnet introduced  through  a  corneal  wound.  If  the  lens 
capsule  has  been  wounded  cataract  will  certainly  follow;  for 
its  treatment  see  "Traumatic  Cataract"  (page  37G).     If  fixed 
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in  the  iris  a  small  piece  of  the  latter  may  be  excised,  bringin 
with  it  the  foreign  body.  It  should  be  remembered  that  the 
patient  is  often  quite  mistaken  about  the  size  of  the  foreign 
body^  and  that  the  wound  of  entrance  is  often  difficult  to  find. 
I  once  removed  a  steel  needle  two-thirds  of  an  inch  long,  which 
had  traversed  the  lens  and  vitreous,  and  become  fixed  in  the 
sclerotic;  the  blunt  end  only  showed  in  the  anterior  chamber, 
and  the  patient  described  the  bit  of  steel  as  "  very  small."  If 
there  is  any  doubt  as  to  penetration  by  a  foreign  body,  and  it 
cannot  be  seen  on  examination,  homatropine  should  be  used 
and  the  fundus  thoroughly  explored.  Fragments  of  iron  have 
often  been  removed  from  the  posterior  part  of  the  eye  by 
means  of  an  electro-magnet  point  introduced  through  a  wound 
of  the  sclerotic,  and  sometimes  with  complete  success,  but  un- 
fortunately in  most  cases  inflammation  supervenes  and  vision 
is  much  deteriorated.  Suppuration  may  follow  penetrating 
wounds  of  the  cornea  or  sclerotic,  especially  if  some  septic  or 


Fio.  14.— Canula-foroeps. 

dirty  matter  is  introduced,  and  there  is  hardly  any  limit  to 
the  variety  of  foreign  bodies  which  are  occasionally  imbedded 
in  the  eye.  Bits  of  glass  (from  bursting  of  bottles)  and  shot 
are  common  ones;  in  one  case  I  excised  an  eye,  the  anterior 
chamber  of  which  was  half  full  of  brick-dust.  Air-bubbles  in 
the  vitreous  after  wound  of  the  sclerotic  are  occasionally  seen, 
and  are  somewhat  difficult  to  distinguish  from  fragments  of 
iron,  etc. 

If,  in  spite  of  treatment,  the  eye  inflames  severely,  so  that 
sight  is  lost,  and  especially  if  a  foreign  body  is  believed  to  be 
still  in  the  globe,  excision  should  be  performed. 

Ahrctaions  of  the  Cornea. — Minute  scratches  of  the  corneal 
epithelium  give  rise  to  intense  photophobia  and  lachrymation; 
they  are  sometimes  seen  in  women  nursing  infants,  and  due 
to  the  latter's  flngers.  Hypopyon-iritis  may  be  set  up,  and,  in 
elderly  people,  many  cases  of  serpiginous  ulceration  (see  page 
345)  are  started  by  an  abrasion  of  the  cornea. 

Continuous  warm  belladonna  fomentations,  with  cocaine 

(ten  grains  to  the  ounce  of  castor-oil  or  vaseline),  form  the 
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appropriate  titatmeut  until  the  abrasion  in  repaired,     II  iritis 
supervene,  atropine  must,  of  cuui'se,  be  used. 

Cotttusion  or  Concussiou  Injuries. — As  is  well  known,  in 
most  cases  of  "  black-eye  "  the  globe  itself  ttscapes  injury.  The 
best  method  of  procuring'  mpid  absorption  of  the  ecchymosis 
is  to  apply  ice  (or  an  evaporating  spirit  lotion)  at  tirst  over 
the  closed  lids,  and  after  twenty-four  hours  or  less  to  use 
warm  fomentations.  After  extensive  ecchymosis  of  the  ocular 
conjunctiva,  the  iris  may  be  foi*  a  time  discolored  or  stained 
in  part;  or  "traumatic  mydriasis"  may  be  present  for  a  few 
days.  In  this  condition  the  pupil  is  dilated,  and  does  not  act  on 
stimulation,  or  only  very  shghtly,  and  the  power  of  accommo- 
dation may  be  lost,  "Vision  may  at  the  same  time  be  impaired 
from  concussion  of  tlie  retina  without  perceptible  uijury,  per- 
fect recovery  ultimately  ensuing.  But  more  serious  dama^ 
may  be  done  by  a  blow  on  the  front  of  the  globe,  the  following- 
lesions  resulting  in  some  cases: 

1.  Rupture  of  the  eye,  with,  frequently,  escape  of  the  lena 
and  some  of  the  vitreous,  either  under  the  conjunctiva  or 
^  through  the  wound.     The  rupture  is  near- 

ly always  at  the  thinnest  part  of  the 
sclerotic*— that  is,  just  behind  the  cornea, 
and  often  involves  the  latter.  The  ten- 
sion of  the  globe  is  much  lessened;  ex- 
cision is  the  only  treatment. 

2.  Dislocation  of  the  lens,  partial  or 
Fio.  i5.-Kupturao(aiobe,  complete.    This    should    always  be   sus- 

•iUi  DialocalloQ  or  Lens  In-  ,      ,     .,,,..  .         .  , 

ir«fii(b«DoMhoon]micii.»i.    pccted  if  the  iris  rcmams  tremulous  on 
rapid   movements  of  the  eye;   or  if  one 
part  is  pushed  forward  and   another  depressed.     Secondary 
glaucoma  is  very  likely  to  follow  if  the  eye  is  not  excised. 

3,  Hemorrhage  into  the  vitreous  or  retina;  the  former  can 
be  detected  as  dark  floating  masses  with  the  ophthalmoscope. 
They  may  be  largelj'  absorbed,  but  vision  is  nearly  always 
much  impaired.  Hemorrhage  into  the  anterior  chamber  is 
rapidly  and  completely  absorbed. 

4.  Rupture  of  the  retina  or  choroid  at  the  posterior  pole  of 
the  eye,  by  contre-coup, 

5,  Opacity  of  the  lens,  partial  or  complete.  See  Traumatic 
Cataract. 

6.  Dark  pigmentary  changes  in  the  retina,  with  more  or 
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less  atrophy  of  the  optic  nerve,  may  come  on  after  a  blow  on 
the  eye;  they  also  are  most  marked  in  the  central  region. 

7.  Detachment  of  part  of  the  iris  from  its  ciliary  origin 
("  coredialysis  *').  There  is  no  reason  to  advise  excision  after 
injury  followed  \)y  the  conditions  3  to  7,  since  some  useful 
vision  may  be  retained,  and  there  is  no  risk  of  sympathetic 
ophthalmia. 

Penetrating  Wounds  of  the  Eye. — Cleanly-cut  wounds  of 
the  cornea  unite  rapidly,  but  with  some  impairment  of  vision 
in  most  cases.  Wounds  of  the  sclerotic  and  conjunctiva  may 
be  sutured  with  very  fine  silk,  a  mild  antiseptic  dressing  being 
subsequently  employed.  It  is,  however,  unnecessary  to  sew 
up  small  wounds  in  the  sclerotic;  they  unite  well  if  gentle 
pressure  be  maintained  on  the  eye  by  means  of  pad  and  ban- 
dage, after  ice  has  been  applied  for  a  day  or  two,  if  possible. 
Wounds  of  the  sclerotic  at  some  distance  from  the  cornea  are 
less  serious  than  those  involving  the  "dangerous  area" — i.e., 
for  a  qu.arter  of  an  inch  immediately  behind  the  corneal  mar- 
gin. Inflammatory  changes  following  wounds  in  this  part 
(which  corresponds  to  the  ciliary  processes)  are  extremely 
liable  to  be  followed  by  sympathetic  ophthalmia.  Hence,  if 
after  such  injuries  sight  is  completely  or  almost  completely 
lost  (e.g.f  if  only  perception  of  light  is  retained),  there  can  be 
no  question  that  immediate  excision  should  be  performed.  If, 
however,  a  wound  of  the  ciliary  region  is  not  followed  by  much 
impairment  of  vision,  the  question  of  treatment  becomes  very 
difficult.  Excision  should  be  advised,  even  if  the  wound  of 
the  ciliary  region  be  small,  if  severe  iritis  follow;  and  if  it  is 
probable  that  a  foreign  body  is  imbedded  in  this  region  the 
operation  is  especially  indicated. 

In  the  case  of  recent  wounds  of  the  cornea,  with  prolapse 
of  the  iris,  an  attempt  should  be  made  to  push  back  the  pro- 
truding part  with  a  small  spatula;  if  this  fails  the  iris  should 
be  slightly  drawn  out  and  cut  off  (see  Iridectomy,  page  410). 
Eserine  should  subsequently  be  used,  unless  iritis  supervene, 
in  which  case  atropine  and  ice  should  be  employed. 

It  will  have  been  seen  that  the  danger  of  an  mjury  to  the 
eye  is  not  always  confined  to  the  eye  itself;  but  that,  within 
an  almost  unlimited  period  (but  very  rarely  before  three  or 
four  weeks  have  elapsed  from  the  date  of  injury),  the  other 
one  may  become  affected.    We  have  to  consider:  (1)  Sympa- 


MftHane  and  Surgery. 

I  19  ^fmpathetic  inflammation,  or  oph- 

Amf  twQ  is  espi-cially  likely  to  follow  a 

BMhpiHHil  «f  tte  duigcruus  or  ciliary  region,  but  ia 

t^RChfei  after  perforating  ulcer  with  iritis 

■traorular  tumor.    They  may  occur  at 

mal  penod  being-  betweea  six  weeks  and  six 

•  fcgurj-. 

tm'tatioH. — Attacks  of  congestion  and  water- 
i^  «ff  Ik*  fy*.  failurv  of  accommodation  (shown  by  sudden 
#MM8ft<il  the  print),  neuralgia  of  the  globe  or  head,  dlsturb- 
«H»  «t  vinoo.  floating  bodies  seen  before  the  eyes,  etc.,  and 
iMr^Bbdttsr  M>  exjKisure  to  moderate  light,  ar«  the  chief  symp< 
%aaBk  TbflMr  may  recur  repeatedly,  and  in  most  cases  they 
d»  not  indicate  threatening  sympathetic  inflammation.  If 
tiwesiitiog  eve  be  excised  the  symptoms  do  not,  as  a  rule, 
twur;  h*?nce,  if  the  injured  eye  be  still  more  or  less  inflamed, 
inuBtuUaud  the  \ision  bad,  excision  should  be  advised.  For 
IbftHj^h  sympathetic  irritation  does  not  apparently  often  pass 
ou  to  sympathetic  inflammation,  wc  can  never  tell  in  which 
v'iwM  it  may  happen  to  do  so. 

{i^inpothetic  Inflaminafion. — Most  cases  of  this  terrible 
msease  are  essentially  ones  of  plastic  iridocyclitis,  m  which 
tough  adhesions  are  formed  to  the  lens,  which  becomes  opa<]ue, 
tuid  the  vitreous  and  retina  may  be  secondarily  involved. 

Piithology. — The  method  of  transmission  from  the  exciting 
wye  to  the  sympathizing  one  is  quite  doubtful,  the  chief  theories 
to  explain  it  being: 

1.  GJerm-transmission  through  the  circulation. 

2.  Lj'mphangitis  travelling  from  one  eye  to  the  other,  es- 
pecially along  the  optic-nerve  sheath. 

a.  Spreading  neuritis  by  way  of  the  ciliary  nerves. 

Jht-e  cellular  exudation  into  the  ciliary  process,  iris,  choroid, 
and  sometimes  into  the  anterior  chamber  ("  serous  iritis,"  see 
pagi*  3(i8),  is  the  chief  feature  in  the  pathology  of  sympathetic 
ophthaluiia.  Optic  neuritis  is  present  in  many  cases.  The 
lliuouse  sometimes  is  recovered  from  with  fair  retention  of 
vihiou  (the  cases  of  sympathetic  serous  iritis  are  the  mildest, 
and  (K^caslonally  leave  hardly  any  defect  of  sight).  But  the 
priiguosis  of  most  cases  of  sympathetic  ophthalmia  is  ex- 
li'iiiuoly  bad;  the  pupil  becomes  occluded  by  tough  lymph, 
tlto  iriH  universally  adherent,  the  lens  cataractous,  and  vision 
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may  be  completely  lost  in  the  course  of  a  few  weeks  or 
months. 

Treatment. — Complete  rest  of  the  eyes  in  a  dark  room, 
mercurial  inunction,  extract  of  belladonna  given  internally, 
counter-irritation  to  the  temple,  atropine  frequently  applied 
to  the  eye.  Or  mercury  may  be  given  by  the  mouth,  with 
belladonna  and  quinine,  but  the  effect  of  internal  treatment  is 
rather  doubtful.  It  is,  of  course,  essential  to  use  atropine  if 
the  ca«e  is  seen  fairly  early ;  after  tough  adhesions  have  been 
formed  it  is  quite  useless. 

It  might  be  thought  that  the  exciting  eye  should  at  once  be 
excised;  but,  unless  it  is  absolutely  blind,  it  is  perhaps  wiser 
not  to  remove  it,  as  ultimately  it  may  retain  the  best  vision 
of  the  two.  No  operation  should  be  done  on  the  sympathizing 
eye  until  the  inflammation  has  quieted  down,  and  then  a  free 
iridectomy  (with  extraction  of  the  lens,  if  that  is  opaque)  may 
do  good,  though  it  is  to  be  feared  that  the  aperture  formed 
will  become  closed  again  by  lymph.  Operative  interference 
should,  of  course,  be  avoided  if  any  useful  sight  is  retained. 


CHAPTEE  nil. 
lBeb  op  the  optic  nerve  and  retina. 

'^  Neuritis. — Inflammation  of  the  optic  disc,  "  papiUi- 
II        Eiractt?rized  by  liypeiwinia,  swellinf?  of  and  exudation 
e  tlisc,  with  more  or  less  involvement  of  the  sunxjunding 
,  (     )eciaUy  the  anterior  or  nerve-flbre  layer).     It  is  di- 
I        iiohthalmoscopically  by  blurring  of  the  disc-inargrin, 
lly  some  radiating  striation,  and  in  some  cases 
asatious  of  blood;  the  abrupt  bend  of  the  vessels 
lUen  edge  of  the  papilla,  and  by  their  tortuosity, 
nhflcuiine  of  the  former  by  lymph,  etc.     The  top 
t,tiv  optic        :can  be  best  seen  with  a  -j-  lens  in  the  ophthal- 
inoscope,  and  supposinj?  the  patient   to  bi?  emmetropic,  the 
degree  of  swelling  may  be  measured  by  the  highest  convex 
lens  with  which  the  details  can  be  made  out.     Accompanying 
retinitis  is  indicated  by  a  haze  of  that  part  of  the  fundus 
nearest  the  disc,  by  the  presence  of  whitish  streaks,  dots,  or 
patches,  especially  in  the  neighborhood  of  the  yellow-spot,  by 
perivascular  lines  of  white  color,  and  by  hemorrhages,  gener- 
ally linear  or  flame-shape. 

The  whitish  patches  alluded  to  are  due  to  oedema  of  and 
exudation  into  the  retina,  and  may  clear  off  to  a  large  extent, 
though  they  generally  persist  for  long;  the  hemorrhages  may 
also  be  absorbed  (leaving  often  small  black  spots  of  pigment 
to  mark  their  existence),  and  the  inflamed  nerve  itself  tends 
in  most  cases  to  become  more  or  less  atrophic. 

Atrophy  of  the  optic  nerve  is  diagnosed  by  the  abnormally 
white  hue  of  the  disc;  sometimes  by  the  shrinking  of  the  ar- 
teries, and  to  a  less  extent  of  the  veins.  If  it  is  a  result  of  in- 
flammation ("  post-neuritic  ")  thc^i-e  is  usually  some  irregularity 
and  pigmentation  of  the  border  of  the  disc,  and  flne  white 
lines  along  the  vessels  are  not  infrequently  seen;  further  mi- 
nute changes  at  the  yeliow-spot  exist  in  a  large  proportion  of 
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the  cases.  Sometimes,  however,  atrophy  of  the  optic  nerve  is 
primary,  that  is.  not  preceded  by  neuritis,  and  then  the  ab- 
normal whiteness  of  the  disc  is  the  chief,  and  sometimes  the 
only,  ophthalmoscopic  sign. 

Symptoms. — Rapid  failure  of  sight  (both  near  and  distant), 
with  blurring  of  objects,  is  frequently  complained  of  in  acute 
neuro-retinitis,  but  it  is  most  important  to  remember  that 
severe  optic  neuritis  may  exist  without  any  defect  of  vision 
whatever.  More  or  less  headache  and  pain  in  the  back  of  the 
eye,  sometimes  photophobia,  irregular  limitation  of  the  field 
of  vision  (as  tested  with  the  perimeter),  a  similar  defect  of 
color-perception,  imperfect  action  of  the  pupils  to  light,  and 
the  defect  of  vision  being  especially  marked  toward  evening 
or  in  a  dim  illumination,  are  all  symptoms  which  may  or  may 
not  be  present  in  an  individual  case. 

Gradual  failure  of  sight  (especially  in  the  evening),  con- 
traction of  the  field  of  vision,  with  more  or  less  color-blindness 
(especially  defect  for  red  and  green),  are  the  chief  symptoms 
of  optic  atrophy  or  of  slowly  progressing  optic  neuritis. 

1.  Causes  and  Forms  of  Optic  Neuritis. — Cerebral  tu- 
mors, gummata  of  the  meninges  or  brain,  cerebral  abscess, 
and  meningitis  (tubercular,  traumatic,  etc.)  are  frequent 
causes  of  double  optic  neuritis.  This  is  often  pure  papillitis, 
but  in  some  cases  the  changes  in  the  retina  (hemorrhages  and 
white  patches)  are  just  as  extensive  as  in  renal  retinitis  (see 
No.  3).  In  the  case  of  neuritis  due  to  tubercular  meningitis, 
tubercular  nodules  are  occasionally  developed  in  the  choroid 
and  retina,  some  way  from  the  disc. 

Optic  neuritis  (slight  and  soon  clearing  off)  is  seen  in  a  few 
cases  of  severe  concussion  of  the  brain,  and  optic  atrophy 
(probably  from  rupture  of  the  optic  nerve  or  henio.rrhage  into 
its  sheath)  may  occur  on  one  or  both  sides  after  fracture  of 
the  anterior  fossa  of  the  skull. 

2.  Optic  neuritis  has  been  noticed  in  connection  with  most 
of  the  specific  fevers,  but  especially  during  the  secondary  stage 
of  syphilis.  In  the  latter  case  it  comes  on  six  to  eighteen 
months  after  the  primary  chancre;  the  retina  and  often  the 
vitreous  become  blurred  and  hazy,  but  well-defined  white 
patches  of  exudation  are  not  often  seen. 

3.  Certain  morbid  conditions  of  the  blood  and  vascular 
system  may  give  rise  to  neuritis  and  neuro-retinitis;   of  these 
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the  chief  are  albuminuria,  anEemia,  and  leucocytfaseniia,  ^ut, 
<liubetps,  lead-poisoning,  and  the  high  tunsion  of  the  ai-tenes 
wliich  goes  with  hypertrophy  of  the  heart  and  sometimes 
chronic  nephritis. 

In  the  neuritis  from  all  these  causes  there  is  an  especial 
tendency  to  hemorrhages  into  the  retina,  and  when  due  to 
i< id ney -disease  (including  diabetes)  there  are  generally  many 
whitish  patches  of  exudation  and  degeneration  in  the  central 
part  of  the  retina,  often  grouped  in  a  mdiating  manner  round 
the  macula.  In  neuritis  due  to  aniemia  there  may  be  exti-enie 
swelling  of  the  retina  and  disc,  which  quite  hides  the  vessels, 
as  well  as  hemorrhages.  Finally,  as  rare  causes  of  optic 
neuritis  may  be  mentioned  inflammation  about  the  cavernous 
sinus  {usually  syphilitic),  orbital  tumors,  periosteal  nodes  of 
the  skull  (invading  the  meninges),  and  possibly  cerebral  hem- 
orrhage, while  some  cases  occur  in  which  no  cause  can  be 
found. 

Treatment. — For  optic  neuritis  due  to  the  causes  men- 
tioned in  No.  1,  it  is  obvious  that  not  much  can  be  done  unless 
the  intra-cranial  cause  is  syphilitic  in  origin.  Hence  the  treats 
ment  almost  resolves  itself  into  givinir  iodides  of  potassium 
and  sodium,  with  mercury  freely,  if  there  is  the  least  suspicion 
of  syphilis  in  the  case.  Thus,  for  instance,  if  there  is  a  his- 
tory of  previous  syphilitic  symptoms,  one  may  order: 

Potassii  iodidi, gr.  v. 

Sodii  iodidi, gr.  v. 

Spiritus  ammouise  dil.,       .       .       .       .     ni  xv. 

Aq.  destillatEe, S  i. 

Ter  die. 
And  increase  the  doses  in  a  few  days  to  gr.  x.,  gr.  xv.,  and 
so  on. 

At  the  same  time,  mercurial  inunction  may  be  used,  and 
the  patient  kept  in  a  dimly -lighted  room,  etc. 

For  optic  neuritis  in  secondary  syphilis  mercury  should  be 
freely  given  (see  treatment  of  specific  iritis),  stimulants  for- 
bidden, and  the  patient  must  shade  the  eyes  or  wear  protec- 
tive goggles,  of  course  refraining  from  any  work  with  them. 
The  prognosis,  if  the  case  is  seen  early  and  the  treatment  be 
thorough,  is  very  good. 

The  treatment  of  neuritis  due  to  renal  or  vascular  disease, 
or  the  other  causes  mentioned  in  No.  3,  is  a  matter  which  be- 
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longs  to  ^neral  medicine.  It  may  be  mentioned  here  that 
the  discovery  of  neuro-retinitis  in  a  case  of  chronic  nephritis 
is  of  very  serious  nature,  as  affecting  the  prognosis;  most  of 
the  cases  (at  any  rate  among  hospital  patients)  ending  fatally 
within  six  to  eighteen  months  after  the  eye-affection  has  been 
noticed.  The  prognosis  of  neuritis  due  to  anaemia  is^  on  the 
other  hand,  favorable  as  a  rule;  if  proper  dieting  and  hygienic 
measures  are  adopted  with  the  administration  of  iron  (and 
purgatives  if  required). 

Retinitis  Pigmentosa. — In  this  peculiar  disease  there  is 
symmetrical  progressive  failure  of  sight  (especially  marked  in 
the  dusk,  severe  cases  having  "  night-blindness  ")  and  uarrow- 
ing"  of  the  visual  fields;  the  ophthalmoscopic  signs  consist  in 
atrophy  of  the  discs  with  shrinking  of  the  vessels,  and  the  de- 
velopment of  a  peripheral  ring  of  coal-black  pigment  patches 
(in  the  retina,  and  often  overlaying  the  vessels).  These 
patches  are  stellate,  or  spider-like,  with  processes  which  join 
those  of  adjoining  patches.  It  comes  on  in  childhood  or  early 
adult  life  (generally  the  latter),  and  is  often  seen  in  more  than 
one  member  of  the  family.  Consanguinity  of  marriage  (the 
parents  being  first-cousins)  appears  to  be  the  cause  of  many 
cases.  Retinitis  pigmentosa  tends  to  progress  toward  com- 
plete blindness,  and  no  treatment  is  known  to  be  of  avail. 

It  may,  however,  be  simulated  rather  closely  by  syphilitic 
choroido-retinitis  (whether  acquired  or  inherited) ;  but  in  these 
cases  there  is  distinct  evidence  of  old  neuritis,  and  the  pig- 
ment-patches are  less  regularly  arranged,  and  may  not  show 
the  branching  processes,  which  have  been  compared  to  those 
of  bone-corpuscles  as  seen  by  the  microscope. 

The  Causes  of  Optic  Atrophy, — As  already  mentioned, 
any  case  of  optic  neuritis  may  go  on  to  atrophy  if  the  patient 
live  long  enough;  but  primary  atrophy  of  the  optic  nerve  has 
certain  special  causes  not  yet  mentioned. 

Of  these,  the  chief  is  disseminated  disease  of  the  brain  and 
spinal  cord,  especially  locomotor  ataxia  (tabes  dorsalis).  Optic 
atrophy  is  also  met  with  in  disseminated  sclerosis,  and  is  oc- 
casionally the  only  symptom  of  nerve-disease.  Primary  atro- 
phy is  nearly  always  symm^jbrical.  Its  symptoms  have  al- 
ready been  mentioned,  but  it  remains  to  point  out  the  other 
symptoms  of  tabes  which  are  usually  present  when  the  atrophy 
comes  under  notice.    One  of  the  most  important  is  the  condi- 
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tion  of  tht'  pupilii.  TLey  may  be  abnormally  contracted  (my- 
osis),  or  unequal,  and  they  will  generally  be  found  to  contract 
with  convergence  of  the  i-yesj  hut  not  to  respond  to  light. 
This  peculiar  and  important  sign  is  known  as  the  "Argjit- 
Boljertson  symptom,"  and  should  always  be  carefully  listed 
for  in  any  susiwcted  case  of  tabes.  Further,  paralysis  or 
pawsia  of  one  or  more  ocular  muscles  {e.g.,  the  levator  palpe- 
briK  and  one  of  the  i-ecti)  is  not  uncommonly  present  for  a  time ; 
the  loss  of  knee-reflexes,  the  muscular  inco-ordination.  the  dartr 
ing  pains  in  the  limbs,  etc.,  need  here  only  be  mentioned. 

It  is  most  important  to  diagnose  these  cases  from  what  is 
known  as  retro-bulbar  neuritis  (inflammation  of  the  optic 
nerve  behind  the  globe).  With  the  exception  of  certain  rare 
cases,  tlie  cause  of  which  is  obscure,  the  chief  form  is  that 
known  as  tobacco-amaurosis. 

In  amaurosis,  or  "  amblyopia,"  from  tobacco,  a  central  band 
of  iiervtvflbres  in  the  optic  ner\-e  is  inflamed,  and  apart  from 
p:iUor  of  the  disc  in  advanced  cases,  the  fundus  looks  quite 
healthy. 

The  foUoiving  are  the  chief  symptoms: 

1.  Exact  or  almost  exact  symmetry  of  the  visual  defect — 
commonly-  the  patient  sees  only  about  ^^  and  14  J.  when  he 
comes  under  care.  (I  have,  however,  recorded  one  case  in 
which  one  eye  failed  some  time  before  the  other.) 

2.  The  field  for  white  is  normal,  but  by  testing  with  small 
pieces  of  colored  paper  thei'e  is  found  to  be  a  scotoma  (blind 
area)  for  green  and  red,  which  involves  the  fixation-point,  and 

.  extends  outward  more  or  less  beyond  the  normal  "  blind-spot " 
(corresponding  to  the  optic  disc).  Sometimes  there  is  also  a 
scotoma  for  yellow,  and  still  more  rarely  for  blue;  and  in 
severe  cases  the  patient  hardly  distinguishes  the  color  of  red 
and  green  patches  in  any  part  of  his  field.  (In  testing  the 
field  of  vision,  it  is  almost  needless  to  point  out  that  the  other 
eye  must  be  covered  iip.) 

3.  The  patients  are,  of  course,  almost  invariably  men  who 
have  been  addicted  to  smoking  strong,  dark  tobacco  (shag, 
cavendish,  or  returns)  for  long  periods  and  in  large  amounts. 
Generally  they  own  to  using  half  an  ounce  of  shag  daily — 
though  in  pei-sons  with  special  susceptibility  to  tobacco,  smaller 
amounts  will  pi-oduce  amaurosis. 

4.  If  smoking  he  given  up,  or  only  mild,  light-colored  tobacco 
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used  (if  the  patient  cannot  relinquish  the  habit),  the  ^•i9ion 
will,  as  a  rule,  steadily  improve,  and  in  a  large  proportion  of 
cases  is  perfectly  recovered.  Recovery  appears  to  be  hastened 
by  giving  nux  vomica  (tint,  nucis  vomica  "l^.,  ter  die  ex  aqu^), 
as  well  as  by  the  cessation  of  smoking  and  chewing  tobacco. 

The  sj-mptoms  of  tobacco  amaurosis  have  been  described 
fully,  since  it  is  a  fairly  common  disease,  and  if  once  diagnosed 
a  verj-  satisfactory  one  to  treat.  With  regard  to  the  treat- 
ment of  primary  optic  atrophy,  due  to  tabes,  etc.,  not  much 
improvement  can  be  hoped  for,  unless  there  is  a  fairly  recent 
history  of  syphilis.  In  this  case  the  energetic  administration 
of  iodides  or  mercury  should  be  given  a  trial,  and  a  few  cases 
will  be  found  to  be  greatly  benefited  by  it,  Nux  vomica  may 
also  be  oi'dered. 

Retinal  Detachment  and  Hemorrhage,  etc—A.  severe 
blow  on  the  front  of  the  eye  may  produce  either  single  or  mul- 
tiple extravasations  into  the  retina,  choi-oid,  and  vitreous,  and 
if  the  patient  be  highly  myopic,  a  slight  contusion,  or  merely 
the  strain  of  stooping,  etc.,  may  cause  detachment  of  the 
retina.  This  is  recognized  by  the  sudden  onset  of  blindness, 
which  may  only  affect  the  upper  half  of  the  field,  since  the  de- 
tachment is  nearly  always  of  the  lower  part  of  the  retina. 
On  ophthalmoscopic  examination  with  dilated  pupil,  the  retina 
is  seen  to  come  forward  into  tho  vitreous,  its  surface  being 
raised  into  ridges  over  which  the  branches  of  the  ccntrjl 
vessels  can  be  distinguished.  The  appearance  of  the  white 
furrowed  surface  is  quite  characteristic,  especially  when  taken 
with  the  history.  No  treatment  is  of  much  avail,  though  an 
operation  (puncturing  the  sclerotic  far  back,  so  as  to  let  out 
the  fluid  beneath  the  detachment)  has  been  recommended,  and 
is  occasionally  performed  with  apparent  benefit. 

Hemorrhages  into  the  retina  and  vitreous  sometimes  occur 
spontaneously  in  young  subjects,  inherited  gout  and  constipa- 
tion being  held  to  be  the  chief  factors  in  their  causation. 
Treatment  with  laxatives,  etc.,  in  such  cases,  is  often  followed 
by  absorption  and  recovery  of  good  vision. 

A  linear  streak  in  retina  or  choroid  is  sometimes  the  result 
of  injury  to  the  eye  (rupture  due  to  contre-coup,  or  stretching 
of  the  tunics,  and  hence  generally  met  with  near  the  centre  of 
the  fundus,  opposite  to  the  part  struck). 

The  chief  tumor  met  with  in  connection  with  the  retina  is 


JmCt  to  Ophthalnae 


mmd  S&rgny. 


BgMfj^At  »i'  tflio-snrconia.     It  develops  in  chihibood,  and  tends 

^^SFtel^  bo  xrvw  forward  into  the  vitreous,  but  to  extend 

^Mkwitnl  ;&l<Mi^  the  optic  nerve  to  the  brain,  or  into  the  orbit. 

kwrwNM  vt  tyv  tension,  a  white  mass  se«n  with  the  opthal- 

«B(i^  bUudiMSA  of  the  affected  eye,  and  the  early  a^  of 

V«  MiiiiNtt.  Jkrv  thv  ehief  feat  ures.    Excision  of  the  ^lobe,  with 

-«J  I  u'  the  optic  nervu  far  back,  is  the  proper  tivatment, 

II  MoV  Drove  curative  if  done  early.    Glioma  may  be  simu- 

Hatuuiutor>'  degeneration  of  the  retina  and  viii-eous 

•limuA"^.  hut  the  t^iiKJon  is  then  usually  below  nor- 


CHAPTER   IX 

DISEASES  OF  THE  CHOROID. 

It  is  often  impossible  to  draw  any  line  between  choroiditis 
and  retinitis,  both  layers  being  affected  by  the  inflammatory 
change;  but  in  some  cases  the  deep  pigmentation  and  sharp 
outline  of  atrophic  patches,  over  which  the  retinal  vessels  are 
seen  to  run,  makes  it  certain  that  the  choroid  is  chiefly  or 
solely  involved. 

Choroiditis  may  be  either  central  {i.e.,  situated  at  or  near 
the  macula)  or  peripheral;  there  may  be  one  or  two  largo 
patches  or  multiple  small  ones  (disseminated).  Central  cho- 
roiditis may  greatly  affect  the  vision,  but  peripheral  changes 
may  not  interfere  in  the  least  with  sight,  and  the  surgeon 
frequently  discovers  them  in  eyes  which  the  patient  states 
have  never  "  had  anything  the  matter  with  them.'* 

The  chief  varieties  are  the  following: 

1.  Central  atrophic  choroiditis — in  large  patches  round  the 
Uisc  and  about  the  yellow-spot — associated  with  high  myopia, 
posterior  staphyloma,  often  vitreous  opacities,  and  sometimes 
'Vvith  large  pigmentary  remains  of  hemorrhages. 

2.  Central  retino-choroiditis  made  up  of  a  number  of  fine 
dotted  changes,  pigmentary  or  atrophic  (light-colored),  and 
^^sociated  with  considerable  defect  of  sight.  The  disc  being 
:riormal  in  these  cases,  the  macular  region  looks  as  though  it 
liad  been  dusted  over  with  black  pepper,  when  seen  with  the 
direct  method.  The  causes  are  quite  obscure,  and  the  treat- 
:ment  very  unsatisfactory' ;  occasionally  it  appears  to  be  syph- 
ilitic, sometimes  (in  the  atrophic  form)  it  is  a  senile  change. 
In  a  few  cases  it  is  the  result  of  a  blow  on  the  eye. 

3.  In  contrast  to  the  very  fine  changes  mentioned  in  No.  2, 
Xarger  patches  of  choroiditis  are  sometimes  seen  about  the  disc 
^nd  macula,  and  if  not  due  to  myopia  (see  No.  1)^  are  not  in- 
frequently syphilitic. 
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The  more  tj-pical  ami  really  coininon  form  of  choroitiitia 
due  to  syphilis  is  that  wliich  is  seen  in  disseminated  patches 
scattered  about  the  periphery.  This  disseminated  choroiditis 
may  alTect  one  or  both  eyes  (usually  both,  and  is  especially 
noticed  in  connection  with  inherited  syphilis.  The  sharply- 
outlined  patches  of  choroidal  atrophy  with  black  honiers  are 
very  characteristic  of  syphilis,  though  not  in  all  cases  conclu- 
sive evidence. 

Finally  it  may  be  mentioned  that,  since  most  cases  with 
choroiditis  come  under  notice  long-  after  the  active  inflamma- 
tory sta^  is  past,  treatment  is  of  very  little  use;  if,  how- 
ever, the  sight  is  deteriorating,  and  there  is  other  evidence 
of  syphilis,  iodides  of  potassium  and  iron  should  be  ^iven  a 
prolonged  trial. 

In  other  cases,  such  as  the  myopic  forui,  tonics,  rest  of  the 
eyes,  and  the  careful  avoidance  of  any  work  trying  to  them, 
with  the  use  of  protective  tinted  glasses,  are  the  measures  to 
be  recommended, 

Other  Dineases  of  the  Choroid. — Tubercle  is  occasionally 
met  with,  usually  in  children,  with  general  tuberculosis  (espe- 
cially with  tubercular  meningitis).  Scattered  roundish  pale 
elevations  are  seen  in  various  parts  of  the  fundus,  each  patch 
being  about  the  size  of  ttie  optic  disc,  which  may  at  the  same 
time  be  inllaraed. 

In  some  cases  of  kerato-iritis  (which  see,  p.  369)  patches  of 
exudation  or  degenei-ation  can  be  detected  in  the  periphery  of 
the  choroid. 

The  chief  tumor  of  the  choroid  is  a  sarcoma,  which  is  often 
deeply  pigmented  (melanotic  sarcoma).  It  is  usually  of  the 
spindle-celled  variety,  which  is  twice  as  common  as  the  round- 
celled  in  this  situation,  the  pigmented  sarcomata  being  eight 
times  as  frequent  as  the  white  ones  (Fuchs).  The  tumor  may 
commence  at  any  age,  even  in  the  senile  period  (contrast  with 
glioma  of  the  retina,  which  is  nearly  always  met  with  in 
children),  and  pushes  the  retina  in  front  of  it,  being  noticed 
aa  a  rounded  prominence  behind  the  lens,  and  tending  to  nil 
the  whole  eye.  The  tension  is  raised,  and  vision  more  or  less 
affected,  according  to  the  extent  to  which  the  tumor  bulges 
in  front  of  the  central  area  of  the  retina.  The  rate  of  growth 
is  often  rather  slow,  but  after  existing  some  months  to  a  year 
or  two  the  sarcoma  gi-ows  thiough  the  sclerotic  and  invades 
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the  orbital  tissues.  But  perhaps  before  this  has  taken  place 
secondary  deposits  have  been  formed  in  the  liver  or  other 
viscera. 

Treatment, — As  soon  as  the  tumor  is  positively  diagnosed 
the  eye  should  be  excised. 


Iff  rSS,  CCTLAR  MUSCLES,   ETC. 


the  external  muscles  ol 

V  internal^  and  inferior 

iiaiiime.  m^  supplied  by  the  third  nerve. 

^  simuiM  >y  tbe  sixth  nerve,  the  superior 

?s£5B&  MUBDt  tsrms  the  eye  upward  and  in- 

^£911^  siis^tir  inward. 
^T^««BE^  uumt  ^SQTsis  the  ere  downward  and  in- 

x^  ^suiMF  «iKdfiihr  outward. 
i<iid(i!M»  aoiM  "siraK^  the  eye  downward,  out- 
tSBb  ^30«M>  ^sO^ts^  nv^rd. 
,v«»ii«r  ^tfiiiian   iAO«i»  'runU'  nhe  eye  upward,  inward, 

.:«bifc  1  jLfeemiiA  r«€ti  simply  turn  the  eye  inward 


an  'xwvemeiits  of  the  eye  it  must  be  re- 
!«.  Me*  tM  'tttifisoess  Ju:^  in  pairs  or  groups  in  produc- 
(«fk  ^:tt..*.««uwii4;  *fiu:»>  for  instance,  in  looking  straight 
>^  ^^«K  .d<  '>tt«f  tuenor  recti  and  superior  obliques;  in 
f^^^AdbdM.^  UML  cKicward  with  one  eye,  the  external 
^H.    ;*.-'»a*i*  '^>*  ^^i***^  *^  superior  oblique  come  into  play.    It 

ixiM  roe  tendency  to  rotate  inward  and  adduct 
t^i'  >%:«u:n  :s^  counteracted  by  that  of  the  inferior 
^^^^^^^.    ^    ^i^afcie  .Hitwxirtl  and  abduct — the  resulting  action 

x.*i«s^  -  ^  - '  N^iu^ne  '.';ev  *tion. 

■V         .-,     •    'H    ftrernal  tnuscles  of  the  eve  is  fortunatelv 
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^^HpHe  pupil  is  accomplished  throui^h  the  medium  of  the  sym- 
^^imetic  nt'r\'e.  Cases  occur  in  which  all  the  external  muscles 
of  the  eye  are  paralyzed  (ophthalmoplegia  externa),  others  in 
which  the  iuternal  ones  are  paralyzed  (ophthalmoplegia  in- 
terna), or  both  may  be  present  at  the  same  time.  If  one-sideil 
the  cause  is  probably  about  the  cavernous  sinus,  in  the  wall 
of  which  all  the  ociilo-motor  nerves  are  grouped  near  to  oacli 
other;  if  on  botli  sides  it  is  probably  due  to  inSammation  and 
degeneration  of  the  nerve-origins  in  the  floor  of  the  aqueduct 
of  Sylvius.  In  either  case  syphilis  is  frequently  the  origin  of 
the  disease,  and  more  or  less  complete  recovery  may  follow 
early  and  resolute  treatment  with  iodides  and  mercury. 
Aneurism  of  the  carotid  artery  or  tumor  near  the  cavernous 
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(  may,  however,  be  the  cause  of  ophthalmoplegia,  espe- 
cially if  one-sided;  another  cause  may  be  meningitis  {trauma- 
tic OP  tubercular,  etc.). 

As  a  rule  paralysis  of  the  oculo-motor  system  is  not  com- 
plete, but  affects  one  or  two  muscles  or  one  nerve.  Thus,  for 
Instance,  the  sixth  ner\'e  may  he  paralyzed,  or  the  inferior 
oblique  muscle.  Squint  or  strabismus  results  on  attempting 
to  put  the  paralyzed  muscle  into  action  {e.g.,  in  the  case  of  the 
sixth  in  making  the  patient  look  outward,  the  head  being 
fixed),  and  diplopia,  or  double  vision,  is  usually  complained  of, 
except  in  old  cases  in  which  the  "  false  image  "  is  ignored.  It 
Is  a  fnxiuent  mistake  of  students  to  give  as  the  most  common 
cause  of  strabismus  paralysis  of  one  of  the  muscles;  the  con- 
vergent squint  from  over-action  of  the  internal  recti  in  hyper- 
metlvpia  (which  see,  p.  kt'i.)  is  very  much  the  most  frequent. 
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Divergent  strabismus  due  to  wealvuess  of  the  internal  recti 
(not  complete  pai-alysis)  is  most  often  seen  in  myopic  patients, 
or  in  emmetropic  or  even  lon^-sighted  women  who  have  pro- 
longed strain  thrown  upon  their  eyes  in  needlework,  etc-  The 
tendency  to  it  ("latent  divergence")  is  tested  for  in  the  fol- 
lowing manner:  An  object  is  held  before  the  patient's  nose  at 
a  distance  of  ten  or  twelve  inches,  and  lie  or  she  is  directed  to 
look  llxedly  at  it,  A  card  is  then  placed  before  each  eye  alter- 
nately 80  as  to  prevent  it  seeing  the  object,  but  not  to  conceal 
it  from  the  surgeon's  \\evi.  When  thus  covered  tlie  eye  [if 
latent  divergence  be  present)  will  turn  slightly  outward,  and 
on  removing  the  card  the  internal  rectus  will  again  contract 
and  draw  it  inwai-d.  Such  cases  are  to  be  treated  with  tonics, 
correction  of  errors  of  refraction,  if  present,  and  sometimes 
prisms  with  their  bases  inward  are  of  use.  But  the  great 
thing  is  to  avoid  prolonged  strain  of  the  eyes,  and  to  improve 
the  general  health  by  outdoor  exercise,  etc. 

The  term  "  muscular  asthenopia  "  is  applied  to  these  cases 
of  weakness  of  the  internal  recti,  as  well  as  to  irritability  of 
the  ciliary  muscle;  and  both  maybe  brought  about  by  any 
debilitating  cause,  such  as  prolonged  suckling. 

Without  going  into  all  the  varieties  of  paralytic  strabis- 
mus and  diplopia,  the  following  points  may  be  noted : 

1.  The  smaller  the  degree  of  strabismus  the  moiv  trouble- 
some is  the  diplopia.  {This  is  due  to  the  image  in  the  slightly 
deviating  eye  being  tht-n  formed  near  to  the  macula,  and  hence 
being  much  more  distinct  thiin  one  formed  in  a  peripheral  part 
of  the  retina,  as  in  high  degrees  of  strabismus.) 

2.  When  one  internal  or  external  rectus  is  paralyzed,  the 
false  image  (the  one  formed  on  the  defective  eye)  of  an  object 
is  not  deflected,  but  simply  seen  at  the  side  of  the  true  image. 
The  separation  of  the  two  images  (a  lighted  candle  held  at 
twelve  feet  distance  in  a  dark  room  is  a  good  object  to  use  in 
testing)  becomes  greater  the  farther  the  object  is  moved  to- 
ward the  side  on  which  the  paralysis  is  present. 

3.  If  one  of  the  other  muscles  {e.g.,  inferior  oblique)  is  par- 
alyzed when  diplopia  is  present,  the  false  image  is  inclined  or 
deflected — the  reason  is  obvious  on  considering  the  compli- 
cated action  of  the  muscle  which  acts  ordinarily  in  association 
with  the  paralyzed  one. 

4.  With  diplopia  there  is  frequently  giddiness  in  walking. 
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etc.,  which  becomes  most  marked  it  the  patient  cover  his 
sound  eye. 

Finally,  it  may  be  added  that  if  the  position  of  the  two 
images  corresponds  to  the  eyes  (i.e.,  the  patient  has  double 
vision,  and  obliterates  the  right-hand  image  on  covering  liis 
right  eye),  the  diplopia  is  said  to  be  homonymous.  If  the  re- 
verse is  the  case,  the  term  "  crossed  diplopia  "  is  used.  Homon- 
ymous diplopia  is  met  with  in  convergent  strabismus,  crossed 
diplopia  m  divergent. 

Paralysis  of  one  or  more  ocular  muscles  (including  the 
levator  palpebr^)  may  be  (1)  a  symptom  of  locomotor  ataxi.i, 
or  tabes  dorsalis;  (2)  due  to  syphilitic  disease  of  the  corre- 
sponding  nerve-trunk,  or  nucleus;  (3)  a  symptom  of  meningi- 
tis; (4)  a  result  of  injury  to  the  orbit  {in  which  case  it  probably 
passes  off  after  a  time)  or  to  the  skull  (fractured  base),  etc.; 
(5)  associated  with  tumor  or  hemorrhage  at  the  base  of  the 
brain;  (6)  due  to  some  unknown  cause. 

If  the  thii-d  nerve  alone  be  paralyzed,  the  following  symp- 
toms are  pi-esent:  The  eyelid  droops;  the  globe  can  be  turned 
outward  and  downward  (to  a  less  extent  and  with  slight  rota- 
tion inward  of  the  vertical  meridian).  The  power  of  accom- 
modation is  lost,  and  the  pupil  is  somewhat  dilated,  and  does 
not  contract  to  stimulation  by  light  of  either  eye. 

If  the  cervical  sympathetic  branch  to  the  eye  be  paralyzed 
(from  pressure  of  a  tumor  or  aneurism  in  the  neck,  rupture  of 
the  brachial  plexus,  etc.),  the  pupil  is  perhaps  slightly  con- 
tracted, and  it  will  not  dilate  on  shading  the  eye.  It  will  be 
remembei-ed  that  this  nerve  comes  out  from  the  spinal  cord 
by  the  upper  roots  of  the  brachial  plexus,  and  then  joins  the 
cervical  sympathetic  trunk,  to  ultimately  reach  the  lenticular 
ganglion  in  the  orbit  by  means  of  the  carotid  plexus.  In  par- 
alysis of  the  cervical  sympathetic  the  palpebral  fissure  may 
be  slightly  narrowed,  and  the  globe  a  little  less  prominent 
than  on  the  other  side. 

Partial  or  complete  paralysis  of  the  ciliary  muscle  of  both 
eyes  is  not  infrequently  seen  after  an  attack  of  diphtheritic 
sore  throat.  The  atfection  comes  on  some  weeks  after  appar- 
ent recover!,'  from  the  diphtheria,  nearly  always  in  children 
or  young  adults,  and  is  associated  with  (1)  loss  of  knee-jerks; 
(2) Sometimes  paralysis  of  the  soft  palate,  allowing  fluids  to 
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rc^rgitate  into  the  nose;  (3)  i-arely  paralysis  of  the  external 
rectus  (Nettleship)  or  sluggish  action  of  the  pupil. 

Distant  vision  is  unaltere<i,  but  there  is  more  or  less  defect 
of  near  xision,  which  can  be  overcome  by  using  a  convex  lens 
equal  to  the  amount  of  lost  accommodation.  The  paralysis 
is  recovercfl  from  in  a  few  weeks  as  a  rule,  tonics  ifi,g.,  syr. 
ferri  phosphutis  comp.)  and  country  air  hastening  the  recovery. 


CHAPTER  XL 

OPERATIONS  ON    THE  EYE. 

1.  Excision  of  the  globe  (syn.  enucleation). — Anaesthesia 
is  necessary. 

Instruments  Required. — Spring-stop  speculum,  forceps, 
scissors  curved  on  the  flat,  strahismus-hook. 

Position  of  operator — ^behind  the  patient's  head. 

Introduce  the  speculum  and  open  it  as  wide  as  the  orbit 
will  allow;  fix  it  with  the  screw-stop.  Pick  up  the  conjunctiva 
with  the  forceps  just  above  the  cornea,  cut  it  through,  and 
then  continue  the  division  of  the  conjunctiva  all  round,  keep- 
ing as  close  to  the  cornea  as  possible.  Having  then  opened 
Tenon's  capsule,  pass  the  hook  under  one  of  the  recti  muscles 
and  divide  it  with  the  scissors;  repeat  this  with  each  rectus. 
Keep  the  hook  and  scissors  close  to  the  globe,  and  divide 
whatever  is  picked  up  by  the  former,  whether  it  be  a  complete 
muscle-insertion  or  a  part  of  the  fascia.  Ha\ing  thus  gone 
all  round  the  globe,  press  the  speculum  back  and  the  globe 
should  project  forward.  Introduce  the  scissors  on  the  right 
side  of  the  eye  operated  on,  with  the  blades  slightl^^  opened, 
until  they  meet  the  optic  nerve ;  divide  this  while  steadying 
the  globe  with  the  fingers  of  the  left  hand.  The  latter  now 
takes  hold  of  the  eye,  while  any  remaining  tissues  are  divided. 
Firm  pressure  is  then  applied  by  means  of  sponge  and  ban- 
dage. The  chief  difficulty  of  the  operation  lies  in  the  division 
of  the  optic  ner\^e. 

The  glass  eye  ma.y  usually  be  worn  after  three  or  four 
weeks  have  elapsed. 

Modifications, — With  a  view  to  obtaining  a  good  support 
for  the  glass  eye,  and  thus  enabling  it  to  move  well  on  con- 
traction of  the  recti,  a  small  glass  or  celluloid  globe  may  be 
inserted  into  the  cavity  of  Tenon's  capsule,  which  is  held  open 
by  forceps,  and  subsequently  sutured  over  the  globe  by  very 
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M^tMftM^    Intnkluce  the  forceps  nithin   the  little  n-ound 
f^^pt  'kuU  stfixv  TeiH>u'$  capsule  and  open  it  in  the  same  man- 
■ —  Kltb  ih«  scissors.    It  is,  however,  fairly  easy  to  pick  up 
h  vumuucUvit   and  fascia  at  once:  the  scissors  should  be 
wuitl  *he  caruncle  and  over  the  insertion  of  the  rectus 
}  latter  from  the  sulKonjunctival  tissue.    Now,  hold- 
EvouihI  open  with  the  forceps  (which  have  not  left  go 
pcliva),  iutroduce  tbe  hook,  pointing  its  end  directly 
t  so  as  to  work  under  the  lower  border  of  the  tendon. 
ITmAveBieat  of  the  hook  pass  it  right  under  the  rectus, 
\  M>e  latter  slightl,v  on  it :  then  introduce  the  scissors 
}  the  tendon  Wtween  the  hook  and  the  insei'tion, 
Lttw  latter.     If  there  is  any  doubt  as  to  complete  divi- 
i  UkUitcle,  Introduce  the  book  again,  and  divide  an>' 
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band  remaining:.  Observe  the  effect  upon  the  position  of  the 
eye  (a  little  divergence  under  the  anaesthetic  is  common,  and 
subsequently  passes  off). 

It  may  be  noted  that  after  complete  division  of  one  internal 
rectus  the  globe  can  still  be  turned  inward  at  the  time  of  op- 
eration, owing  to  the  action  of  the  upper  and  lower  recti.  Tie 
the  eye  up  with  a  light  pad  and  bandage,  which  may  be 
changed  daily,  and  left  off  after  two  or  three  days.  Its  use  is 
to  conceal  the  slight  ecchymosis  which  nearly  always  results; 
and  it  is  not  absolutely  necessary  to  use  any  bandage  at  all. 

Difficulties  of  the  Operation. — Especially  when  the  pa- 
tient is  not  anaesthetized  this  operation  is  more  difficult  than 
it  looks,  and  to  do  it  well  requires  considerable  practice.  The 
first  essential  is  to  make  sure  that  Tenon  s  capsule  is  opened 
before  the  hook  is  introduced,  otherwise  it  cannot  pass  properly 
under  the  tendon.  The  second  point  where  difficulty  is  met 
with  is  in  the  actual  cutting  of  the  tendon,  which  should  be 
done  boldly,  and  not  with  very  little  snips. 

There  are  no  special  dangers  about  the  operation,  but  it 
is  worth  remembering  that  just  as  the  tendon  is  stretched 
and  divided  on  the  hook,  the  patient's  pulse  may  flag  or  stop 
for  a  few  seconds,  especially  in  very  young  children.  The 
sclerotic  has  been  known  to  be  divided  by  the  scissors  or  hook 
(sometimes  with  a  serious  result  to  vision),  and  hence  a  hook 
with  a  sharp  point  should  never  be  used. 

Tenotomy  of  the  external  rectus,  partly,  perhaps,  on  ac- 
count of  its  insertion  being  further  back  than  that  of  the  in- 
ternal rectus,  is  both  more  difficult  and  less  satisfactory,  but 
the  method  of  the  operation  is  very  similar. 

It  is  not  advisable,  as  a  rule,  to  divide  more  than  one  in- 
ternal rectus  at  a  time,  even  if  the  squint  is  of  high  degree, 
for  fear  of  divergence  resulting.  It  is  better*  to  wait  a  few 
months  and  see  the  result  of  the  first  operation  before  per- 
forming a  second.  If,  as  in  most  cases  of  convergent  strabis- 
mus, spectacles  have  been  ordered,  they  should  be  resumed 
by  the  patient  as  soon  as  possible  after  the  operation. 

3.  Advancement  or  re-adjustment  of  a  rectus  consists  es- 
sentially in  exposing  the  tendon  by  a  vertical  incision  about  5 
mm.  from  the  cornea,  and  then  passing  three  fine  sutures 
through  the  conjunctiva  and  subjacent  tissues  (short  of  the 
sclerotic),  and  then  again  through  the  tendon  at  some  little 
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distance  back,  and  finally  the  conjunctiva.  Tho  tendon  is 
raided  on  a  hook  while  the  sutures  ape  passed,  and  it  is  then 
cut  across,  or,  if  necessary,  a  small  piece  excised. 

The  sutures  are  then  tightened  and  tied  in  order  from 
above  downward,  and  the  eye  bandaged  for  a  few  days. 

The  operation  is  tedious  and  rather  difficult,  and  needs  to 
be  seen  to  be  understood. 

4,  Iridectomy, — In  cases  of  penetrating"  wound  of  the 
cornea  with  prolapse  of  tho  iris,  if  it  is  considered  wise  to  try 
to  save  the  eye  {see  "Wounds  of  the  Globe"),  a  speculum 
should  be  introduced,  the  prolapsing  portion  seized  with  iris- 
forceps  and  drawn  well  forwai'd,  and  then  cut  off  level  with 
the  wound.  Then  with  a  curette  gently  press  the  iris  back 
within  tlie  anterior  chamber.  This  operation  can  onlj'  be  done 
satisfactorily  within  a  few  days  of  the  injury,  and  if  there  is 
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definite  prolapse  the  sooner  it  is  done  the  better.  Unless  there 
is  already  iritis  (in  which  case  atropine  and  ice  are  necessary) 
it  is  perhaps  best  to  use  eserine  freely  for  a  day  or  two,  in 
order  to  draw  away  the  iris  from  the  wound ;  this  is  especially 
the  case  in  peripheral  wounds.  Whether  eserine  or  atropine 
be  employed,  one  border  of  the  wounded  iris  will  probably  re- 
main adherent  to  the  cornea,  hut  {provided  the  lens  has  not 
been  originally  wounded)  perfect  vision  may  be  restored  and 
the  synechia  give  no  future  trouble. 

Iridectomy  for  Optical  Purposes. — The  cases  for  which 
this  operation  is  best  adapted  are  those  in  which  there  is  a 
dense  central  nebula  of  the  cornea,  with  a  clear  (or  conipai-a- 
tively  clear)  part  downward  or  to  the  inner  side.  It  is  also 
sometimes  performed  for  lamellar  cataract.  It  should,  if  pos- 
sible, be  performed  opposite  the  inner  and  lower  part  of  the 
cornea,  and  the  iris  should  not  be  excised  right  up  to  its  ciliary 
attachment. 
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Instruments  Required,— ii^ezn\\xm,  fixation-forceps,  nar- 
row keratoma,  iris-forceps  and  scissors,  small  curetUi  or  vul- 
canite spatula.  Fixing  the  globe  with  the  forceps,  which 
gnisp  the  conjunctiva  at  the  upper  part,  introduce  the  kera- 
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tome  just  within  the  corneal  margin,  and  keep  the  bladi-  piir- 
allel  with,  or  a  httle  anterior  to,  the  plane  of  the  iris.  Take 
care  not  to  introduce  the  iroint  too  far;  and  both  enter  and 
withdraw  the  keratome  slowly,  widening  the  wound  slightly 
by  a  lateral  movement  on  withdrawing.  These  precautions 
are  to  avoid  wound  of  the  tens,  which  is  project,ed  forward  as 
the  aqueous  escapes.  The  fixation-forceps  may  be  put  down, 
or,  if  necessary,  an  assistant  takes  charge  of  them,  Now 
introduce  the  Iris-forceps  closed,  and  opening  them  slightly 
when  the  points  are  opposite  the  inner  part  of  the  Iris,  seize 
the  latter  and  draw  it  gently  out;  cut  olf  the  part  outside  the 
wound  by  one  snip  of  the  scissors.     The  curette  is  now  very 
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gently  passed  over  the  wound,  and  if  the  iris  tends  to  prolapse, 
its  end  is  insinuated  so  as  to  depress  either  side;  this  manipu- 
lation is  to  avoid  future  bulging  or  prolapse  of  the  iris.  The 
eye  is  then  bandaged  up  for  three  or  four  days. 

Iridectomy  for  Glaucoma. — ThisdifTere  from  the  preced- 
ing operation  in  the  following  points:  1.  A  larger  wound 
must  be  made  further  backward,  1  to  3  mm.  behind  the  ap- 
parent sclero-comeal  junction  (Nettleship).  It  will  be  remem- 
bered that  the  cornea  is  a  little  overlapped  by  the  sclerotic, 
like  a  watch-glass  by  the  rim  of  the  watch ;  in  fact,  as  long 
as  the  track  of  the  incision  is  just  in  front  of  the  iris-attach- 
ment it  caimot  he  made  too  far  back.  2.  A  large  piece  of  the 
iris  must  be  excised  right  up  to  Its  ciliarj-  origin.  3.  The  iri- 
dectom)-  should  always,  If  possible,  be  performed  upward,  so 
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that  tht)  resulting  coloboma  may  be  concealed  by  the  upper 
lid.  4.  Whei-eas  the  pi-evious  operation  may,  iii  adults,  l» 
performed  under  the  influence  of  cocaine,  in  the  case  of  glau< 
coma  it  is  better  to  give  an  anarsthetic. 

Instruments  Required.  —  Speculum,  fixation  -  forceps, 
Qraefo's  cataract- knife  (not  ton  flexible,)  iris-forceps  and  scis- 
sors, curette.  The  speculum  being  fixed,  and  the  conjunctival 
surface  irrigated  with  boracic  lotion  (this  measure  Is  perhaps 
atlvisable  in  all  operations  in  which  the  globe  is  wounded), 
enter  the  point  of  the  Gracfe's  knife  through  the  sclerotic,  one 
millimeter  behind  the  corneal  margin  (of  course  with  the  blada 
"'  the  knife  directed  upward),  pass  it  directly  across  in  front 
the  iris,  transfix,  and  cut  upward,  so  as  to  include  nearly 
le-third  of  the  sclerotic  margin,  in  which  the  whole  incision 
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lies.  The  cutting  is  done  by  a  gradual  to-and-fro  movement 
of  the  knife,  the  globe  being  fixed  by  the  fixation-forceps  which 
grasp  the  conjunctiva  firmly  below  the  cornea. 

The  iris-forceps  is  now  introduced  and  directed  toward  the 
right  side  of  the  wound,  then  opened  and  made  to  seize  the 
iris,  and  draw  it  out;  the  scissors  then  divide  the  membrane 
on  the  right  side  of  the  wound.  The  iris  is  now  drawn  stead- 
ily out  as  far  as  it  will  come,  until  a  second  cut  can  be  made 
on  the  left  side  of  the  wound.  Replace  the  edges  of  the  cut 
iris  with  the  curette  or  small  vulcanite  spatula,  and  bandage 
the  eye  for  a  week,  changing  the  dressing  once  daily,  and 
bathing  the  lids  each  time  it  is  changed.  Sometimes  an  iri- 
dectomy is  performed  for  relapsing  iritis  or  for  occlusion  or 
exclusion  of  the  pupil.  In  this  case  it  should  be  free,  although 
the  incision  need  not  be  quite  so  large  as  for  glaucoma,  and 
may  well  be  made  with  the  keratome  (a  broad  triangular  one). 
In  these  cases  the  iris  has  generally  become  either  tough  or 
"  rotten  "  by  the  previous  inflammation,  and  it  is  very  difficult 
to  draw  it  out;  it  may  be  necessary  to  introduce  the  iris-for- 
ceps more  than  once. 

Dangers  and  Difficulties  of  Iridectomy  for  Glaucoma. — 
The  anterior  chamber  being  nearly  always  very  shallow,  and 
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both  iris  and  lens  being:  pushed  forward,  there  is  greaX  diffi- 
culty sometimes  in  making:  tlie  incision  correctly,  and  if  a 
keratome  be  used  there  is  no  slight  risk  of  wounding  the  lens- 
capsule  with  its  point,  hence  I  have  described  the  operation  as 
performed  with  the  cataract-kiiite,  m  which  there  is  no  such 
danger.  Some  operators,  however,  still  prefer  the  use  of  a 
keratome. 

The  vessels  about  the  HcleroK;orneal  margin  being  engorged 
during  acute  glaucoma,  considerable  bleeding  often  occurs 
when  they  are  cut  across.  If  much  extravasation  occur  into 
the  anterior  chamber  it  may  be  mostly  removed  by  pressure 
on  the  cornea  with  the  curette,  but  a  little  blood  in  this  situa- 
tion is  fairly  rapidly  absorbed. 

Sometimes  the  sudden  relief  of  tension  causes  free  hemor- 
rhage into  the  retina  and  vitreous,  and  the  eye  will  almost  in- 
evitably then  need  to  be  excised. 

Eserine-drops  ma,v  be  used  after  an  iridectomy  for  glau- 
coma if  the  tension  still  remains  full;  atropine-drops  after  an 
iridectomy  for  iritis,  etc. 

5.  Extraction  of  cataract  (the  "  modified  linear  "  method). — 
In  a  few  cases  (chiefly  those  of  verj'  slowly  maturing  cataract, 
or  those  in  which  one  eye  has  been  previously  operated  on  and 
lost  in  consequence  of  the  operation)  an  iridectomy  is  per- 
lormed  upward,  and  some  weeks  or  months  afterward  the 
extraction  is  completed;  that  is.  the  operation  is  divided  into 
two  stages.  But  in  most  cases  the  iridectomy  is  made  as  one 
step  of  the  operation. 

Ijtatnimenta  Required.  —  Speculum,  fixation  -  forceps, 
Qraefe's  cataract-knife  (which  should  be  ascertained  to  be  ex- 
tremely sharp  along  its  whole  length),  fixation  and  iris  for- 
ceps, iris-scissors,  cystitome  (perhaps  the  best  is  one  with 
the  point  bent  at  right  angles),  caoutchouc  curette.  The  fol- 
lowing instruments  should  be  had  in  readiness,  although  not 
usually  required :  scoop  for  extraction  of  the  lens,  lid-elevator. 

The  use  of  cocaine  has  practically  superseded  chloroform 
or  ether  in  cataract  extraction;  but  in  the  case  of  verj'  nervous 
patients  it  is  better  to  give  an  anissthetic  for  fear  of  a  sudden 
Squeeze  or  movement  of  the  eye  during  the  operation.  Under 
cocaine  the  only  really  painful  part  of  the  operation  is  the 
iridectomy,  and  the  patient  should  be  warned  of  this  before 
ttie  iris  is  seized  and  drawn  out. 
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Position — tho  operator  stands  behind  the  patient,  who  Wti 
down,  with  the  head  carefully  steadied  by  the  pitlcw,  and  wh»^ 
turns  both  face  and  eyes  somewhat  downward. 

The  speculum  is  introduced  and  the  conjunctiva  irrigated 
with  some  non-Irritating  antiseptic  solution  (f.g.,  weak  boracic  . 


acid  lotion).  All  the  instruments  should  have  been  dipped  in 
a  similar  antiseptic. 

Note. — Bichloride  of  mercury  solution  is  not  a  good  one, 
as  it  tends  to  blunt  the  knife  slightly,  as  well  as  to  produce 
haziness  of  the  cornea,  especially  if  the  latter  has  been  cocain- 
ized. 

With  the  flxation- forceps  in  the  left  hand,  seize  the  con- 
junctiva below  the  cornea  exactly  in  the  vertical  meridian,  fix 
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the  globe  so  that  it  looks  somewhat  downwai-d,  and  make  the 
section  at  the  upper  edge  of  the  cornea  so  as  to  include  about 
two-fifths  of  its  circumference.  The  cataract-knife  is  entered 
toward  the  outer  side  of  the  eye,  at,  or  a  very  little  behind, 
the  sclero-comeal  margin,  with  its  point  directed  toward  the 
centre  of  the  pupil.  As  soon  as  it  has  entered  the  anterior 
chamber  the  handle  is  depressed  and  the  blade  caiTied  across 


4 


in  front  of  the  iris,  so  as  to  transfix  the  cornea  at  the  e 
level  as  its  point  of  entrance.  By  a  gentle  to-and-fro  movt 
ment  of  the  knife  it  is  made  to  cut  outward ;  as  it  does  so,  the 
edge  of  the  blade  is  sloped  a  little  forward,  so  that  the  middle 
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of  the  incision  is  on  a  sliglitly  anterior  plane  to  that  of  either 
end.  This  is  to  favor  tlie  escape  of  tlie  lens,  which  tencia  to 
emerg-e,  not  directly  upward,  but  forward  and  upward;  i.e., 
its  upper  ed^e  is  tilted  forward  by  the  pressure  on  the  lower 
part  of  the  cornea.    Take  care  while  completing  the  section 
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not  to  press  on  the  globe  with  the  fixation-forceps;  they 
should,  on  the  other  hand,  be  simply  exercising  downward 
traction,  2.  Now  lay  down  the  knife,  and  with  the  iris-forceps 
in  the  left  hand,  and  the  scissors  in  the  right,  perforin  a 
medium-sized  iridectomy  {the  assistant  may,  it  required,  con- 
tinue the  fixation  of  the  globe).  3.  Introduce  the  cystitome, 
held  in  the  right  hand,  and  with  the  blunt  angle  of  its  end  first; 
then  turn  the  instrument  so  that  its  point  is  directed  toward 
the  lens,  and  draw  it  across  the  capsule  from  side  to  side. 


Some  operators  add  a  vertical  tear  of  the  capsule;  in  any  case 
n-member  the  convexity  of  the  tens  in  using  the  cystitome.  4. 
Relax  the  pressure  of  the  speculum — best  done  hy  the  assistant- 
drawing  It  forward  so  as  to  keep  the  lids  apart,  but  not  to 
press  on  the  globe.    Apply  the  curette  over  the  lower  part  of 
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the  cornea,  and  exercise  steady  pressure  with  it  by  means  of 
its  convex  surface.  The  lens  should  now  present  in  the  wound, 
and  the  pressure  is  kept  up  until  it  einergtis,  farefully  relaxing 
after  the  widest  part  of  the  lens  has  come  through.  {At  this 
stage  injudicious  pressure  will  be  followed  by  escape  of  Wtre- 
ous.)  Remove  the  speculum.  5.  Examine  the  pupil  to  see  if 
it  is  uniformly  black,  or  if  any  part  of  the  lens  has  remained 

O  behind.  If  the  latter,  exert  backward  and 
upward  pressure,  with  the  index-fhiger  placed 
on  the  lower  lid.  If  the  cataract  has  been  a 
liard  one  and  complete,  this  will  probably  not 
Fio.a7.-ouiiuieDf  be  i-equired.  Otherwise  the  remains  of  the 
p*ri,,h«ai  sMtioii.  ^.^g  should  be  coaxed  out  if  they  will  come 
without  prolonged  manipulation,  which  is  decidedly  danger- 
ous; and  it  is  better  to  leave  some  lens-matter  than  to  incur 
the  risk  of  suppuration.  G.  Ascertain  that  the  iris  does  not 
tend  to  bulge  into  the  wound;  if  it  does,  depress  each  edge 
with  the  curette. 

Finally,  place  a  pad  (corrosive  sublimate  lint,  with  absorb- 
ent cotton-wool,  is  a  good  material)  over  each  eye,  and  ban- 
dage both  with  a  single  well-adjuBted  fold,  which  must  exercise 
slight  pressure  on  the  closed  lids.  A  four-tailed  bandage,  the 
ends  passing  above  and  below  the  ears,  is  least  likely  to  slip. 

Difficulties  and  Dangers  of  the  Operation. — If  the  left 
eye  is  operated  on,  the  knife  must  be  held  in  the  left  hand  in 
making  the  section.  An  immature  cataract  is  very  prone  not 
to  come  out  cleanly;  on  the  other  hand,  an  over-ripe  one  may 
also  give  trouble.  The  wound  may  be  too  small  to  allow  of 
the  exit  of  the  lens,  and  in  this  case  it  must  be  enlarged  with 
scissors.  The  rent  in  the  capsule  may  similarly  be  insufflcient 
(as  shown  by  the  lens  not  presenting  on  pressure),  and  the 
cystitome  must  be  again  used.  But  the  chief  accident  which 
it  to  be  dreaded  at  the  time  of  operation  is  escape  of  vitreous. 
If  the  section  is  made  too  far  back,  or  if  the  vitreous  be  too 
fluid,  this  may  occur  during  the  moment  the  pressure  is  ap- 
plied, or  it  may  follow  the  escape  of  the  lens  (generally  due  to 
the  pressure  being  continued  too  long). 

If  vitreous  present  before  the  lens,  the  scoop  must  at  once 
be  introduced,  passed  behind  the  cataract,  and  the  latter  gently 
drawn  out  by  means  of  the  projecting  lower  edge  of  the  io- 
strument.  The  bead  of  vitreous  may  then  be  snipped  off  with 
scissors,  and  the  eye  bandaged  as  soon  as  possible. 
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The  chief  remaining  complications  are  the  following: 

1.  Vomiting  or  coughing,  etc.,  during  the  next  few  hours, 
producing  hemorrhage  into  the  eye,  or  escape  of  its  contents. 
Henc^e  the  importance,  where,  an  anaesthetic  is  used,  of  care- 
fully preparing  the  patient,  and  the  great  advantage 
of  using  cocaine. 

2.  Iritis  coming  on  during  the  first  three  or  four 
days;  it  is  to  be  suspected  if  the  patient  complains 
much  of  pain  in  the  forehead  and  eye,  and  is  to  be 
treated  by  atropine  and  leeches  to  the  temple. 

3.  Suppuration  starting  in  the  wound  and  spread- 
ing to  the  whole  globe.  Pain,  restlessness,  chemosis 
of  the  conjunctiva,  and  a  yellowish  tinge  about  the 
wound  and  pupil  are  the  chief  signs.  As  a  rule,  it 
leads  to  disorganization  of  the  globe,  and  then  requires 
excision;  but  if  recognized  at  first,  the  opening  of  the 
wound  and  irrigation  through  a  fine  nozzle  with  an 
antiseptic  solution,  or  the  application  of  the  galvano- 
cautery  to  the  wound  (in  the  very  earliest  stage)  has 
been  occasionally  followed  by  arrest  of  the  process. 

Severe  iritis  and  suppuration  are  the  chief  causes 
of  complete  loss  of  vision  after  cataract  extraction. 

4.  There  is  a  very  small  risk  of  sympathetic  oph- 
thalmia, since  the  wound  practically  lies  in  "  the  dan- 
gerous area.'' 

Modifications  of  the  Operation, — Some  operators 

dispense  with  the  iridectomy;  others  make  a  wholly    I 

corneal  section.  The  capsule  may  be  cut  with  the  ^  ^ 
Qraefe's  knife,  and  the  use  of  the  cystitome  avoided, 
or  the  lens  may  be  got  out  in  its  capsule  entire  by 
means  of  the  scoop.  There  is  some  variety  in  the  kind 
of  knife  used,  and  the  old  corneal  fiap  operation  was 
done  with  a  Beer's  triangular  knife. 

After-treatment  of  Cataract  Cases.— The  band- 
age and  pad  is  changed  at  the  end  of  twenty-four  or 
forty-eight  hours,  the  lids  gently  bathed  with  warm 
water,  and  the  dressing  again  changed  daily  until  six 
or  seven  days  have  elapsed,  when  a  shade  may  be  worn  and 
the  patient  allowed  up.  Previous  to  this,  it  is  best  to  keep 
the  patient  in  a  darkened  room.  At  the  end  of  a  fortnight  the 
patient  may  go  out,  wearing  protective  goggles,  and  as  soon 
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as  the  wound  is  soundly  healed,  and  the  eye  quite  quiet,  the 
vision  should  be  tested  and  glasses  ordered.  Two  pairs  of 
spectacles  will  be  needed,  one  of  from  +  10  D  to  + 13  D  for 
distant  vision,  the  other  +  15  D  to  +  20  D  for  reading.  Astig- 
matism may  interfere  with  these  giving  the  patient  good 
sight,  and  should  be  then  corrected.  Another  frequent  cause 
of  defect  after  the  operation  is  the  persistence  of  opaque  lens 
capsule;  this  is  detected  by  oblique  illumination  (the  pupil 
being  dilated),  and  requires  one  or  more  needling  operations. 

The  after-treatment  just  mentioned  is  only  a  rough  outline, 
and  must  be  modified  to  suit  different  cases.  Surgeons  are 
now  becoming  less  rigorous  in  the  restrictions  as  to  darkness, 
etc.,  and  some  onty  cover  up  the  eye  operated  upon.  (For 
operation  on  soft  cataracts,  see  p.  377.) 


CHAPTEE  XIL 

ON    REFRACTION. 

In  what  follows  a  purely  practical  review  of  the  methods 
of  testing  for  spectacles  will  be  g'iven,  an  elementary  knowl- 
edge of  optics  being  assumed.  For  fuller  details  the  student 
may  refer  to  the  works  of  Landolt^  Nettleship,  and  Morton. 
So  complicated  are  some  of  the  problems  in  connection  with 
working  out  some  errors  of  refraction  that  only  long  practical 
experience  can  enable  one  to  avoid  errors,  and  it  is  impossible 
in  the  space  at  our  command  to  give  more  than  an  outline  of 
the  subject. 

An  emmetropic  eye  is  one  in  which  parallel  rays  are  brought 
to  a  focus  on  the  retina  when  the  eye  is  at  rest,  i.e.,  when  no 
accommodation  is  being  used.  Hence  a  patient  whose  accom- 
modation is  paralyzed  by  hom  atropine,  and  who  can  then  read 
I  J,  may  be  considered  emmetropic,  since  rays  coming  from  a 
point  at  a  distance  of  20  feet,  or  6  metres,  may  be  practically 
considered  to  be  parallel. 

A  myopic  eye  is  one  in  which  parallel  rays  come  to  a  focus 
in  front  of  the  retina  when  the  eye  is  at  rest.  Hence  myopia 
is  invariably  accompanied  by  more  or  less  defect  of  distant 
vision.  Myopia  usually  comes  on  in  childhood,  or  early  adult 
life,  when  the  eyes  begin  to  be  much  used  in  near  vision,  read- 
ing and  the  like,  and  often  tends  steadily  to  advance.  Strain 
of  the  eyes,  as  m  reading  bad  or  very  small  print,  or  in  work- 
ing in  a  bad  light,  favors  its  development  and  progress,  though 
occasionally  high  degrees  of  short-sight  are  met  with  in  pa- 
tients who  have  never  used  the  eyes  much  in  near  vision. 

A  short-sighted  patient  will  be  found  usually  to  hold  a 
book  abnormally  close  to  the  eyes,  as  well  as  to  have  defect  in 
distant  vision. 

In  hypermetropia  parallel  rays,  when  the  eye  is  at  rest, 

are  brought  to  a  focus  behind  the  retina.    The  defect  depends 
11—28 
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upon  the  shape  of  the  eye  or  curvature  of  the  cornea,  and  is 
often  inherited, a  lai'ge  proportion  of  eyes  being  hj-permelropic 
at  birth.  It  usually  remains  quite  stationary',  but  sometimes 
dfcreases,  so  that  a  hypermetropia  of  one  or  two  dioptres 
may,  in  the  course  of  a  few  years,  disappear;  this,  however,  is 
unusual.  By  accommodation  (contraction  of  the  ciliaiy  mus- 
cle), rays  from  a  distance  passing  into  a  hypermetropic  eye 
can  be  made  to  converge  on  the  retina;  hence  a  young  subject 
with  powerful  ciliary  muscle  can  readily  conceal  a  consider- 
able degi-ee  of  hj-permetropia. 

By  presbyopia,  or  old-sight,  is  meant  that  stage  of  the 
l^dual  failure  of  accommodative  power  at  which,  in  an  em- 
metropic eye,  reading  small  print  becomes  impracticable  at  a 


Fio.  n.— B,  hTpoTDftropia;  E,  emniMivpia:  G.  miopia.  lUa  diagram  npniKaH  tlia 
condldoD  of  ao  eye  vh«i  looking  at  a  diAant  object  A  B,  die  elliaiT  muscle  being  at  mt. 
Aclearimageia  tlienonl;forni«lln  the  enuuHroF^  eje  E|  bat  bj  luio^  tbe  aooonunod^ 
tion  iL  can  also  be  (dMtUied  In  tfae  hj-pennetropic  eye  H. 

nearer  distance  than  nine  inches.  The  power  of  accommoda- 
tion is  at  its  maximum  (14  D)  about  the  age  of  ten  years,  and 
st«adily  decreases,  until  at  the  age  of  seventy-five  no  accom- 
modation is  possible.  This  gradual  decrease  depends  both  on 
failure  of  the  muscle  and  loss  of  elasticity  of  the  lens,  especially 
the  latter.  At  forty  to  foi-ty-flve  years  a  normal  eye  possesses 
4  or  4.5  dioptres  (for  explanation  of  "dioptre"  see  p.  433)  of 
accommodation,  and  can  read  1  Jiiger  print  as  near  as  ten 
inches.  At  or  after  this  age  it  will  require  a  convex  lens  to 
bring  the  print  at  this  distance  into  focus.  The  practical  de- 
duction is  that  presbyopia  usually  begins  at  forty-five  years, 
and  steadily  inci-eases.  Thus  an  emmetropic  eye  at  forty-flve 
will  probably  mtHt  -F  1  D  for  near  ^■ision,  -|-  2D  at  fifty,  and 
so  on,  witli  an  inci-e.ise  of  -|-  1  D  for  each  five  years  up  to  fifty- 
llvo  or  sixty,  after  which  the  increase  is  rather  slower. 
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A  hypermetropic,  or  long-sighted  patient,  will  need  glasses 
for  reading  sooner  than  an  emmetropic  e^'^e;  thus  a  patient 
with  -f- 1  I)  of  H  will  probably  want  this  glass  at  forty  years. 
In  myopia,  on  the  other  hand,  the  near-point  is  to  start  with 
abnormally  near  the  eye,  and  hence  the  onset  of  presbyopia  is 
delayed.  In  high  degrees  of  short-sight  the  patient  may  be 
able  to  dispense  with  glasses  for  reading  until  a  very  advanced 
age. 

Astigmatism. — Not  only  may  the  cornea  be  abnormally 
curved  in  its  whole  extent,  but  it  may  be  unequally  curved  in 
two  meridia,  the  axes  of  which  are  at  right  angles  to  each 
other  in  "  regular  astigmatism,''  the  usual  form,  and  the  only 
one  which  can  be  corrected  by  glasses.  The  horizontal  meridian 
of  the  cornea  is  usually  that  which  is  least  curved,  the  vertical 
one  the  most.  In  "  simple  myopic  astigmatism,''  one  meridian, 
usually  the  vertical  one,  is  myopic,  the  other  emmetropic. 
Various  other  terms  are  used  with  regard  to  astigmatism; 
thus  in  "  compound  hypermetropic  astigmatism  "  both  meridia 
are  hypermetropic;  but  one  of  them,  usually  the  vertical  one, 
is  more  so  than  the  other.  The  meridia  are,  however,  fre- 
quently not  exactly  horizontal  and  vertical,  but  inclined,  still 
always  at  right  angles  to  each  other  in  regular  astigmatism. 

In  testing  for  errors  of  refraction,  always  test  each  eye 
separately;  note  both  near  and  distant  vision,  and  begin  with 
the  latter.  The  younger  the  patient  the  more  important  is  it 
to  remember  that  contraction  of  the  ciliary  muscle  may  give 
deceptive  results,  and  to  avoid  this  by  the  use  of  atropine  or 
homatropine. 

1.  In  hypermetropic  cases  the  patient  very  commonly 
complains  of  aching  in  the  eyes  or  forehead  in  reading  or 
writing,  due  to  the  strain  upon  his  ciliary  muscle.  The  higher 
the  degree  of  long-sight  the  earlier  will  the  patient  probably 
complain;  thus  he  may  not  feel  any  inconvenience  from  H  of 
+  1  or  -f  2  D  until  he  is  forty  years  of  age;  but  cases  differ 
very  much  in  this  respect,  women  appearing  to  be  more  incon- 
venienced by  low  degrees  of  hypermetropia  than  men,  and 
constant  application  of  the  eyes  to  fine  work,  reading,  or  writ- 
ing, causing  a  slight  amount,  of  hypermetropia  to  be  early 
noticed.  A  frequent  complication  of  hypermetropia  in  early 
life  is  convergent  strabismus  (the  most  usual  form  of  squint); 
in  this,  while  one  eye  is  directed  on  an  object  the  axis  of  the 
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other  is  dirt-cted  to  its  inner  side.  The  squinting  ej-e  is  fre- 
quently amblyopic;  that  is,  while  it  retains  some  vision  (e.g., 
^ni  '^"'1  l'-^  J-)'  '*-  cannot  be  improved  much  above  this  by  any 
glass.  No  change'  can  be  found  in  the  fundus,  and  the  ambly- 
opia is  probably  congenital.  In  these  cases  the  strabismus  is 
constant;  it  is  always  the  defective  eye  which  siiuints.  In 
others  the  strabismus  is  alternating-;  that  is,  sometimes  one 
eye  squints,  sometimes  the  other,  and  then  both  eyes,  as  a 
rule,  possess  good  vision.  The  degree  of  squint  is  by  no  means 
proportional  t-o  the  amount  of  hypermetropia ;  as  a  rule  the 
cases  with  high  H  (+  8  D  to  +  12  D)  do  not  squint.  Some- 
times, but  only  occasionally,  convergent  strabismus  is  found 
in  emmetropic  eyes. 

Example  1. — A  child  is  brought  with  convergent  strabis- 
mus. The  distant  vision  is  found  to  be  jg,  or  f  in  one  eye,  ^f 
or  ^  in  the  other  (the  squinting  one).  Paralyse  the  ciliary 
muscle,  by  the  use  of  atropine  for  two  or  three  days,  or  by  the 
application  of  homatropine  (4  grains  to  the  ounce)  thoroughly 
to  both  eyes  for  atmut  an  hour.  The  refraction  is  then  tested 
nther  with  keratoscopy  or  the  ophthalmoscope,  the  first  being 
'  the  most  convenient.  Without  going  into  the  theory  of  kera- 
toscopy, or,  as  it  is  sometimes  called,  retinoscopy,  the  follow- 
ing outline  may  suffice :  The  patient  sits  in  a  dark  room  with 
a  good  light  above  and  behind  his  head,  and  is  told  to  look 
straight  forward.  The  observer  seats  himself  at  a  distance  of 
one  metre  in  front  of  the  patient,  and  with  a  slightly  concave 
perforated  mirror  t)efore  his  ej'e  reflects  the  light  on  to  the 
patient's  cornea.  He  then  tilts  the  mirror  slightly  from  side 
to  side,  and  from  above  downward.  A  shadow  is  seen  to 
move  across  the  patient's  eye  in  the  same  direction  as  the 
mirror  if  the  eye  is  myopic,  in  the  opposite  direction  if  emme- 
tropic or  hypermetropic.  Supposing  the  latter,  convex  lenses 
are  in  turn  placi-d  just  in  front  of  the  patient's  eye,  and  the 
movements  of  the  mirror  repeated  until  no  shadow  is  observed, 
w-hen  the  error  of  refraction  is  slightly  over-corrected.  For 
example,  if  neutralization  occui-s  at  -f-4D,  when  the  shadow 
no  longer  moves  across  the  eye.  or  has  become  extremely  faint, 
the  amount  of  hypermetropia  will  be  about  +  3  D.  The  rule 
is,  from  the  result  found  by  keratoscopy  in  hypermetropia  de- 
duct from  -f-  5  D  to  -(-  I  D:  add  to  it  in  myopia  —.5  or  —  1 D 
(in  high  myopia  keratoscopy  is  not  so  trustworthy  as  in  other 
cases). 
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In  our  example  of  strabismus  the  hypermetropia  has  been 
found  to  be  +  3  D,  and  no  astigmatism  exists,  since  the  spheri- 
cal lens  of  +  4  D  corrects  the  shadow  in  both  meridia.  The 
result  may  now  be  confirmed  by  the  ophthalmoscope,  the  ob- 
server using*  the  direct  method,  relaxing  his  accommodation 
to  the  utmost,  and  rotating  the  convex  glasses  in  his  instru- 
ment so  long  as  the  details  of  the  disc  are  clearly  defined. 
The  highest  lens  with  which  this  is  possible  indicates  the 
amount  of  hypermetropia.  Or  if  the  patient  can  read,  confirm 
the  result  by  using  convex  lenses  with  the  type  at  six  metres 
distance,  and  it  will  be  found  that  with  the  +  3  D  he  reads  ^ 
with  the  best  eye,  the  vision  of  the  squinting  one  being  not 
materially  improved. 

The  full,  or  very  nearly  the  full,  correcting-glass  should 
now  be  ordered  for  constant  use,  and  if  the  squint  be  of  only 
moderate  extent,  after  some  little  time  the  eyes  are  found  to 
remain  straight  so  long  as  the  glasses  are  worn.  After  a  few 
years'  use  of  the  glasses  the  strabismus  will  very  likely  be 
l)ermanently  cured.  If,  however,  the  squint  is  very  marked 
(over  20°),  tenotomy  of  one  internal  rectus  will  probably  be 
required;  and  if  this  does  not  succeed,  tenotomy  of  the  oppo- 
site internal  rectus  or  advancement  of  the  external  muscle 
may  be  necessary.  But  in  any  case  of  hypermetropia  with 
cortvergent  squint,  a  thorough  trial  of  fully-correcting  glasses 
should  be  made,  so  long  as  the  patient  is  old  enough  to  wear 
them.  In  children  under  two  or  three  years,  if  it  is  not  prac- 
ticable to  use  them,  the  internal  rectus  of  the  squinting  eye 
VDL^y  be  divided  first,  and  subsequently  the  error  of  refraction 
corrected. 

Example  2. — A  .young  adult  comes  complaining  of  head- 
ache  on  use  of  the  eyes  in  near  vision,  and  of  the  letters  "run- 
ning into  one  *'  when  he  reads.  There  is  no  strabismus.  Take 
the  near  and  distant  vision  of  each  eye,  noting  the  far  and 
near  point  for  reading,  and  then  examine  for  "  manifest  hyper- 
metropia.'* This  is  done  by  putting  up  a  high  convex  lenss 
(sa^'  +  6  D)  before  the  eye,  and  then  gradually  diminishing  its 
effect  by  placing  sujccessive  concave  glasses  (—ID,  —  1.5  D, 
—  2D,  etc)  in  front  of  it.  The  highest  lens  with  which  he 
reads  |^,  indicates  the  manifest  hypermetropia,  and  in  patients 
over  thirty  this  is  often  the  total  amount,  and  this  glass 
should  be  ordered  for  reading,  etc.    But  in  our  example,  a 
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jroun^  adult,  the  probability  is  thai  be  U  concealing-  a  crrtain 
amount  of  h>-i>rrnietropta  by  contraction  of  tbe  ciliary  muscle. 
This,  tbe  "latent  hypermetropia,"  sbouU  be  estimated  by 
keratOBCopy  or  the  ophthalmoscope,  after  paralyzing  the  ac- 
commodation with  homatroptne.  Tbe  great  advanta^  of 
this  drug  o\'er  atropine  is  that  its  ellects  pass  off  in  a  day, 
wbcrcus  atropine  loaves  the  accommodation  impaired,  as  a 
rule,  for  a.  wevk.  And  for  practical  purposes  the  four-grain 
Bfllution  of  homatropine,  if  applied  sea-cral  times  durtng*  ao 
hour,  will  obtain  perfect  relaxation  of  the  ciliary  muscle. 

Let  us  suppose  that  a  total  hypermetropia  of  -}-  7  D  is 
found  In  one  eye,  of -|- 5  D  iu  the  other  {"anisometropia,"  or ^ 
unequal  refraction  in  the  two  eyes).  The  patient  with  this 
defrrao  should  certainly  bo  ordered  to  wear  glasses  for  near 
vision,  but  will  prefer  to  have  not  quite  the  fall  correction. 
Deduct  +■  1  D,  or  -f-  1.5 1>,  fi-om  the  result,  and  order  -f-  5.3  D 
for  one  eye,  -\-  3.5  D  for  the  other.  More  commonly  the  two 
^es  are  equally  long-sighted,  and  when  in  low  degrees  {e.g., 
-|-  2  D  or  +2.5  D)  order  the  full  correction,  in  high  degrees 
deduct  one  or  two  dioptres.  But  in  doing  this  consideration 
must  be  made  for  each  individual  case;  some  patients  will  use 
the  full  correcting  glass  without  difficulty,  for  others  it  is  best 
to  order  a  weaker  lens  at  first,  and  subsequently  (after  some 
months'  use)  increase  the  strength. 

Keratoscopy  is  the  best  method  of  detecting  hypermetropia, 
and  it  is  very  easily  learnt;  the  direct  method  with  the  oph- 
thalmoscope is  more  diiHcult,  but  equally  good  in  the  hands 
of  practised  obser^-ers  (provided  both  patient  and  surgeon  are 
relaxing  their  accommodation  at  the  time  of  the  obsen-ation). 
In  examining  by  keratoscopy  a  case  of  either  high  hyperme- 
tropia or  myopia  the  shadow  will  be  noticed  to  move  slowly, 
to  be  rather  ill-defined,  and  to  have  a  somewhat  crescentic 
border.  As  the  successive  correcting  lenses  are  placed  before 
the  patient's  eye  in  the  frame,  and  the  movements  of  the  mir- 
ror ri'peated,  the  shadow  moves  faster,  becomes  more  sharply 
defined,  and  loses  its  curved  outline. 

If  a  hypermetropic  eye  be  examined  by  the  indirect  method, 
and  both  lens  and  obser\"er's  head  and  mirror  moved  steadily 
away  fi-om  the  patient,  the  size  of  the  disc's  image  is  seen  to 
deci-ease;  in  myopia  if  this  experiment  is  tried  the  opposite  is 
the  case.     If  the  surgeon  use  his  ophthalmoscope  mirror  alone 
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and  rellect  the  light  into  the  patient's  eye^  the  retinal  vessels 
and  disc  are  distinguished  {e.g.y  at  a  distance  of  one  or  two 
feet);  and  if  he  then  move  head  and  mirror  from  side  to  side, 
the  image  of  the  vessels  will  be  noticed  to  move  in  the  same 
direction  as  his  head.  In  myopia  it  moves  in  the  reverse  di- 
rection. 

To  recapitulate ; 

(1)  In  hypermetropia  convergent  strabismus  is  a  frequent 
symptom  in  childhood ;  in  later  life  frontal  headache  and  diffi- 
culty in  near  vision  (and  in  some  cases  of  high  degree  in  dis- 
tant vision  also)  are  the  most  characteristic  features.  It  may 
be  noted  that  some  congestion  of  the  lid-margins  and  even 
blepharitis  are  occasional  complications  of  long-sight,  and  may 
be  cured  by  wearing  the  proper  glasses. 

(2)  The  total  amount  of  hypermetropia  is  divided  into  the 
latent  and  manifest  parts;  the  latter  can  be  estimated  by 
the  highest  lens  the  patient  takes  for  clear  distant  vision,  the 
former  only  after  the  ciliary  muscle  has  been  paralyzed  for  a 
time  (in  young  subjects). 

(3)  Keratoscopy  and  the  direct  ophthalmoscopic  method 
are  the  best  ways  of  determining  the  degree  of  long-sight; 
but  in  every  case,  if  the  patient  can  read,  the  result  should  be 
confirmed  by  trial  in  distant  vision  of  the  lenses  before  order- 
ing the  spectacles. 

A  common  mistake  of  students  is  to  imagine  that  because 
the  patient  does  not  see  well  in  near  vision  the  first  thing  in 
hypermetropia  is  to  try  what  glasses  he  can  read  small  print 
well  with;  this  would  oftei^  give  the  right  result,  but  in  many 
cases  would  be  quite  untrustworthy. 

2.  Myopia. — As  already  stated,  defect  in  distant  vision  is 
the  commonest  symptom,  and  if  the  short-sight  be  more  than 
of  very  moderate  degree,  it  will  be  found  that  the  patient  holds 
print  nearer  than  normal  to  the  eye.  Myopia  is  due  to  elonga- 
tion of  the  globe,  which  may  often  be  detected  by  the  promi- 
nence of  the  eye  or  the  great  extent  of  sclerotic  exposed  on 
looking  sideways.  In  high  degrees  there  is  nearly  always 
bulging  of  the  sclerotic  at  the  posterior  pole — i.e,,  just  outside 
and  around  the  optic  disc.  This  bulging  is  accompanied  by 
an  atrophy  of  the  choroid  over  it,  and  thus  with  the  ophthal- 
moscope a  whitish  crescent  or  circle  is  seen;  if  the  former 
only,  the  crescent  is  observed  to  the  outer  side  of  the  disc. 
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The  term  "  posterior  staphyloma  "  is  applied  to  the  bulging. 
The  choroid  is  generally  thinned,  and  its  vessels  more  ob\nous 
than  usual,  and  in  some  cases  patches  or  choroidal  atrophy 
are  present  in  the  yellow-spot  region.  Myopia  tends  to  in- 
crease, i»artly  by  the  strain  of  the  recti  muscles  upon  the 
globe;  but  the  increase,  as  a  rule,  docs  not  occur  after  about 
twenty-five  yeare;  any  sevcie  illness,  and  especially  conges- 
lion  of  the  eyes  brought  about  by  excessive  strain  in  near 
vision,  and  stooping  over  the  book,  etc.,  favor  its  progress. 
In  high  myopia  there  is  a  tendency  to  several  complications, 
all  seriously  damaging  the  sight.  These  are  (1)  opacities  in 
the  vitreous  ("muscBe  volitantes,"  or  floating  spots  of  irregu- 
lar shape,  form  a  common  symptom,  even  though  no  opacities 
can  be  detected  by  the  surgeon);  (2;  hemorrhage  Into  the 
viti'eous  or  retina  after  slight  blows,  or  coming  on  spontane- 
ously; (3)  detachment  of  the  retina;  (4)  choroidal  atrophy,  or 
"central  choroiditis;"  (5)  abnormal  fluidity  of  the  vitreous 
and  (6)  secondary  cataract,  especially  of  the  postenor  sui-face 
or  pole  of  the  lens. 

Just  as  convergent  strabismus  is  a  frequent  complication 
of  hypermetropia,  so  divergent  squint  is  sometimes  met  with 
in  myopia,  but  uuich  lesH  frequently.  It  is  due  to  weakness  of 
the  internal  recti,  following  upon  the  strain  thrown  upon  them 
in  near  \-ision;  its  treatment  consists  in  (1)  removing  the  cause 
by  using  proper  glasses;  (2)  the  addition  to  these  of  prisms 
with  their  bases  directed  inward;  (3)  division  of  the  external 
rectus;  (4)  advancement  of  the  internal  rectus  of  the  diverg- 
ing eye.  Tenotomy  of  the  external  rectus  alone  rarely  gives 
satisfactory'  results. 

The  rate  of  increase  of  myopia  varies  much  annong  its  sub- 
jects; sometnnes  a  low  degree  (e.g.,  —3  D)  coming  on  about 
puberty  persists  without  becoming  more  throughout  life.  In 
these  cases  we  rarely  find  a  marked  ci'escent  round  the  disc, 
and  beyond  the  defect  in  distant  vision,  such  an  amount  of 
short-sight  entails  no  disadvantage.  Indeed,  as  soon  as  the 
presbyopic  age  (forty-five)  is  reached,  it  is  an  actual  advantage, 
since  glasses  may  not  be  i-equired  for  near  vision  until  about 
flfty-flve  or  sixty  years.  In  the  more  common  cases  in  which 
the  myopia  increases,  the  eyes  are  frequently  weak  and  irri- 
table; such  complications  as  blepharitis  or  chronic  conjunc- 
tivitis are  not  infrequent.     The  muscular  weakness  (or  "as- 
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thenopia  ")  has  already  been  alluded  to,  as  well  as  the  graver 
complications. 

To  ^ive  one  or  two  eicamples  of  myopia  and  myopic  astig- 
matism: 

Example  1. — A  young  man  complains  that  he  cannot  see 
across  the  street  so  well  as  he  used,  and  that  he  is  frequently 
troubled  with  floating  specks  before  his  eyes,  particularly 
when  he  is  in  a  bright  light.  His  distant  vision  is  taken  first; 
he  reads  ^,  or  ^1^,  with  either  eye,  making  out  the  letters 
with  some  difficulty,  and  "  screwing  up  his  lids  in  order  to  get 
a  clearer  view.  His  near  vision  is  then  tested,  and  he  is  found 
to  read  2  J.  from  3'  ("punctum  proximum,"  or  p.  p.)  up  to  12' 
(p.  r.  =  punctum  reraotum);  beyond  this  distance  he  cannot 
read  it.  The  rule  in  myopia  now  comes  in — divide  the  dis- 
tance of  the  far  point  in  inches  into  40,  and  the  result  indicates 
roughly  in  dioptres  the  amount  of  myopia  present;  exactly 
the  same  is  true  if  the  distance  of  the  far  point  be  taken  in 
centimetres  and  divided  into  100. 

In  our  case  12  divided  into  40,  or  30  divided  into  100,  gives 
3.3  D.  A  —  3.5  D  glass  is  now  placed  before  each  eye,  and  the 
distant  vision  is  found  to  be  about  {,  or  }§,  and  no  spherical 
glass  is  found  to  improve.  Slight  astigmatism  is  suspected, 
and  the  patient  examined  by  keratoscopy,  when  it  is  found 
that  a  —  3  D  corrects  the  shadow-movement  in  the  horizontal 
meridian,  a  —  4  D  lens  that  in  the  vertical.  On  adding  a  —  1  D 
cylinder  to  —  3  D  spherical  he  is  found  to  read  f  and  1  J.  up 
to  about  20'.    These  glasses  are  ordered  thus : 

—  3D  spherical, 


—  ID  cylinder  axis  horizontal, 

• 

and  may  be  used  both  in  near  and  distant  vision. 

Note. — It  must  be  remembered  that  a  concave  lens  lessens 
the  size  of  an  image,  and  hence  when  a  high  one  is  ordered 
the  patient  finds  that  print,  etc.,  is  rendered  so  small  that  it 
is  impossible  to  use  the  glasses  for  near  vision.  And  so  long 
as  a  myopic  patient  can  read  moderate-sized  [)rint  at  a  rea- 
sonable distance  (10'  to  1:3")  it  is  unnecessary  to  wear  the 
glasses,  except  for  obtaining  a  clear  view  in  the  distance.  It 
is  generally  found  that  up  to  —  4  D  or  —  5  D  can  be  comforta- 
bly worn  in  near  vision  (and  if  this  is  the  total  myopia  they 
may  be  ordered  for  constant  use).     Above  this  degree  the  full 
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ctMT«ction,  or  nearly  the  tuU,  may  be  ordered  for  use  in  di»- 
tatnce  xTsion,  and  that  glass  (usually  —  4  D  or  —  5  D)  which  will 
•nable  tho  subject  to  avoid  bringring  the  book  nearer  than  lO* 
tor  use  in  near  vision.  To  avoid  the  trouble  of  changing  the 
spectacles  sometimes  a  moderate  concave  lens  is  ordered  in 
spectacles  for  constant  use,  and  another  concave  lens  in  eye- 
glasses for  putting  up  in  front  of  the  spectacles  when  clear 
distant  vision  is  required. 

In  our  example  the  eyes  are  examined  with  the  ophthal- 
moscope, and  no  cause  found  for  the  "  musca?  volitantes,"  the 
fundus  bcin^  nonnal  apart  from  the  myopia,  and  no  floating 
particles  to  be  seen  in  the  vitreous  (to  test  for  these  use  the 
direct  method,  keeping  one's  head  some  six  inches  away  from 
the  patient's,  while  having  rather  a  weak  light,  and  making 
the  patient  look  up  and  down  and  from  side  to  side).  If  this 
symptom  be  very  troublesome,  and  if  the  patient's  eyes  are 
irritable  in  ordinary  sunlight,  it  is  a  good  plan  to  order  the 
proper  glasses  in  light  cobalt  or  neutral  tint.  In  any  case  of 
myopia  the  patient  should  bo  warned  against  reading  in  a 
bad  light  (e.g..  in  some  railway  carriages  at  night),  against 
r  stooping  over  his  work,  and  against  persisting  in  the  latter 
after  the  eyes  begin  to  ache;  and  if  out  of  health  tonics,  etc., 
should  be  ordered.  The  quality  of  the  print  is  considered  to 
be  an  important  factor,  and  may  account  partly  for  the  great 
prevalence  of  short-sight  in  Germany.  The  best  position  for 
the  artiflcial  light  in  reading,  etc.,  is  on  the  left  side,  and  so 
placed  or  shaded  that  it  is  thrown  on  to  the  book  or  work,  and 
not  into  the  patient's  eyes. 

Example  2. — A  middle-aged  patient  has  worn  concave 
glasses  for  long,  and  now  complains  that  they  do  not  help 
much,  and  that  the  eyes  and  head  ache  on  any  attempt  to  use 
the  former.  It  is  found  that  V  =  ^,  and  that  only  4  J.  can  be 
read  up  to  4'.  Some  homatropine  is  applied  and  dotted  opaci- 
ties in  lens  and  vitreous  discovered,  there  being  a  large  pos- 
terior staphyloma  and  irregular  choroidal  patches  of  atrophy 
about  the  yellow-spot  region.  A  —  10  D  or  —  12  D  lens  raises 
the  vision  to  3^,  beyond  which  it  cannot  be  improved. 

It  is  very  dilllcult  to  order  glasses  which  will  help  much  in 
such  a  case;  probably  with  a  —CD  or  —  8  D  (by  empirical 
rule  deduct  —  4  D  from  the  total  in  these  cases)  the  patient 
will  be  best  able  to  do  his  work,  and  these  may  be  ordered. 
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But  he  should  be  warned  against  anything*  likely  to  produce 
congestion  of  the  eyes,  and  tinted  glasses,  or  even,  in  bad 
cases,  protective  "goggles,"  may  be  of  service. 

The  following  points  in  myopia  may  be  noted :  1.  Distant 
vision  is  defective,  and  improved  by  concave  lenses.  2.  In 
near  vision  the  far  point  is  nearer  the  eye  than  normal.  3. 
By  keratoscopy  the  shadow  is  found  to  move  in  the  came 
direction  as  the  mirror  if  over  —  ID.  4.  By  the  mirror  alone 
the  retinal  vessels  are  seen  distinctly  at  some  distance  from 
the  eye,  an. I  their  image  moves  in  the  opposite  direction  to 
the  mirror.  5.  By  the  indirect  method  the  disc  looks  smaller 
than  normal,  and  appears  to  increase  in  size  as  both  mirror 
and  lens  are  withdrawn.  6.  The  disc  cannot  be  clearly  seen 
(unless  the  observer  is  himself  myopic)  \iy  the  direct  method 
-without  a  concave  lens  in  the  ophthalmoscope. 

It  has  already  been  said  that  in  testing  young  adults  or 
children,  to  avoid  errors,  the  patient^s  accommodation  must 
lie  relaxed,  and  generally  homatropine  or  atropine  is  necessary 
for  this  purpose.  Most  people  will  see  more  clearly  in  the  dis- 
tance with  a  low  concave  lens  in  front  of  their  eye,  and  many 
more  clearly  in  near  vision  with  a  convex  glass;  but  neither 
necessarily  implies  any  error  of  refraction.  Hence  the  rule — 
take  the  distant  vision  first,  and  exclude  the  presence  of  hyper- 
metropia  by  using  convex  lenses,  and  suspect  spasm  of  accom- 
modation when  the  patient's  answers  vary  from  time  to  time. 

The  question  of  testing  for  astigmatism  has  already  been 
alluded  to,  and  need  not  here  be  much  further  discussed — ex- 
cept to  say  that  where  it  is  suspected  owing  to  the  failure  of 
spherical  glasses  to  bring  the  vision  up  to  or  near  perfection, 
and  the  absence  of  any  cause  for  defect  on  examination  by 
direct  illumination  (a  frequent  cause  for  this  defect  is  an  old 
nebula  of  the  cornea)  or  by  the  ophthalmoscope,  the  ciliary 
muscle  should  be  paralyzed  by  homatropine,  and  keratoscopy 
employed.  If  astigmatism  be  found  by  this  method,  the  result 
should  be  confirmed  by  testing  the  patient's  distant  vision, 
and  unless  the  cylinder  in  the  usual  cases  of  compound  astig- 
matism is  a  definite  improvement,  it  should  not,  as  a  rule,  be 
ordered.  In  cases  of  mixed  astigmatism  (where  one  meridian 
is  myopic  and  the  other  hypermetropic),  if  the  defect  is  of  low 
degree,  the  hypermetropic  meridian,  as  a  rule,  alone  requires 
correction. 
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Some  puzzling:  cases  are  met  with  iu  which  an  ei-ror  of  re- 
fraction is  suspected  from  the  ^'isuaI  defect  and  other  syuip- 
toms,  and  yet  it  cannot  be  found.  Nebulse  of  the  cornea  from 
previous  ulceration,  and  a  more  or  less  conical  condition  of 
the  cornea,  account  for  many  of  these  cases,  and  if  the  eye  is 
examined  by  keratoscopy  and  by  direct  illumination,  neither 
should  be  overlooked, 

Presbifopia.~Au  emmetropic  patient  will,  as  already 
stated,  want  glasseti  for  i-eading  at,  or  soon  after,  forty-flve, 
and  st-arting  form  +  1  D  he  will  require  an  addition  of  about 
-|-  1  D  everj-  succeetling  five  yeai's — although  this  rule  is  only 
roughly  true  after  fifty-five.  Unusually  rapid  increase  of 
presbyopia  sometimes  is  an  early  sign  of  glaucoma ;  unusually 
early  onset  probably  implies  existing  hypei-metropia,  late  onset 
the  presence  of  myopia.  It  may  be  noted  that  sometimes 
myopic  patients  complain  of  difficulty  in  near  vision  at  the 
presbyopic  period,  and  a  low  coDca\e  lens  is  found  to  help 
them — though  these  cases  are  infrequent, 

Iq  testing  a  pi-esbyopic  patient  take  the  distant  vision  of 
each  eye  first,  and  see  if  there  is  any  hypermetropia;  if  this  is 
found,  add  the  amount  to  the  glass  required  according  to  the 
rule  given,  and  order  the  total  .imount  for  near  vision,  first 
confirming  the  result  with  1  J.  or  2  J.  type.  If  there  was 
originally  myopia,  its  amount  in  dioptres  would  have  to  be 
deducted  from  the  con^■ex  glass  in  ordering. 

Example.^A  man  aged  fifty  reads  ^  with  either  eye,  and 
+  1  D  brings  the  vision  up  to  J,  +  1.5  D  not  giving  so  good  a 
result;  without  glasses  he  reads  6  J.  up  to  12'  (p.  r.)  with  diffi* 
culty.  His  presbyopia  should  be  +  2  D,  to  this  +  1  D  (mani- 
fest hypermetropia)  is  added,  and  it  is  found  that  with  -)-  3  D 
he  reads  1  J.  from  8'  to  IC;  these  are  ordered.  If  -|-  2  D  or 
+  4  D  of  hypermetropia  had  been  found,  it  might  be  worth 
while  to  order  two  pairs,  one  of  this  strength  for  ordinary  use 
in  distant  visiou,  another  with  the  presbyopic  correction  added 
for  use  in  i-eadiiig,  etc.  In  such  a  case  the  upper  half  of  the 
spectacle  lens  may  be  cut  to  corrvct  the  hypermetropia  cor- 
rection, the  lower  to  the  total  amount.  This  form  was  in- 
vented by  Fi-auklin,  and  is  called  after  him>  it  is  unsuited  for 
poor  patients  on  account  of  the  expense. 

It  should  be  noted  that  the  presbyopic  table  is  calculated 
for  oi"dering  si>ectacles  to  bring  the  patient's  near-point  in 
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reading:  up  to  9'  from  the  eye.  The  rang-e  of  his  vision  will 
depend  on  his  age  and  the  amount  of  accommodative  power 
still  possessed. 

A  fair  number  of  presbyopic  patients  do  not  require  the 
frlasses  for  reading  or  writing  so  near  as  8'-12',  but,  as  in 
the  case  of  carpenters,  musicians,  etc.,  wish  to  see  clearly  at  a 
distance  of  some  18'-24',  or  even  rather  further.  In  these 
cases  the  spectacles  should  be  weaker  than  the  table  would 
indicate,  and  the  patient's  own  choice  should  be  the  chief  guide. 

To  recapitulate:  1.  In  hypermetropia  without  strabismus 
in  young  subjects  the  full  correction  may  be  ordered  for  near 
vision,  unless  it  is  of  high  or  moderately  high  degree  (+  5  D 
to  +  12  D);  in  the  latter  case  a  certain  amount  must  be  de- 
ducted, varying  with  the  patient's  accommodative  power.  It 
is  not  necessary  to  use  the  glasses  for  distant  vision. 

2.  In  hypermetropia  with  strabismus  convergens,  order 
the  full  correction  (deducting  about  +  1  D  from  the  result 
given  by  keratoscopy).    The  glasses  are  to  be  worn  constantly. 

3.  In  myopia  the  glass  that  gives  the  best  result  in  distant 
vision  may  be  ordered,  but  not  for  constant  use,  unless  it  is 
— 4D,  or  under  that  amount.  If  higher  than  that,  deduct 
—  2Dto— 4Din  ordering  for  near  vision,  and  no  glasses 
need  be  worn  for  this  unless  the  patient  is  in  the  habit  of 
bringing  the  head  nearer  to  the  print  than  9'  or  10'  without 
them.  Always  aim  at  under-correcting  myopia  rather  than 
over-correcting  it. 

4.  In  presbyopia  order  according  to  the  presbyopic  table, 
making  allowance  for  the  patient's  special  requirements  as  to 
working-distance,  and  add  or  deduct  according  as  he  is  hyper- 
metropic or  myopic. 

6.  Astigmatism  is  nearly  always  complained  of  before  the 
presbyopic  age,  and  the  best  correcting-glass  is  ordered  for 
near  and  distant  vision,  except  in  high  compound  myopic  as- 
tigmatism. 


CHAPTER  SIII. 

DEFINITIONS  AND   EXPLANATORY  NOTES. 

Blepharospasm — spasmodic  closure  of  the  lids  Trom  con- 
traction of  the  orbicularis  pa4pebrarura — is  met  with  in  some 
cases  of  ulcer  of  the  cornea,  foreign  body  either  on  the  cornea 
or  conjunctiva,  and  in  a  milder  degree  in  albinoes,  or  in  myopia 
or  myopic  astigmatism. 

Bupklhalmos  (ox-eye)  is  a  peculiar  disease,  most  allied, 
perhaps,  to  glaucoma,  which  comes  on  in  ver^-  early  life,  affects 
both  eyes,  and  causes  verj'  preat  defect  of  sight.  The  eye  is 
enlarged  in  all  its  diameters,  the  anterior  chamber  very  deep, 
the  cornea  generally  hazy,  tlie  tension  slightly  increased.  Iri- 
dectomy is  of  little  or  no  avail,  but  eserine  is  worth  a  trial. 

CA^»ios/s,^  Inflammatory  swelling  of  the  conjunctiva, 
which  tends  to  protrude  between  the  lids  and  to  overlap  the 
cornea.  It  may  consist  chiefly  of  oedema,  or  may  be  much 
firmer  and  more  solid,  in  which  case  there  is  risic  of  the  cornea 
perishinf*  from  obstruction  to  its  nutrition  through  obstruc- 
tion of  the  blood-vessels.  Mild  examples  are  seen  m  ectropion 
or  complete  facial  paralysis,  sometimes;  severe  ones  in  gonor- 
rhceal  ophtlialmia.  Its  treatment  should  be  directed  to  the 
cause,  but  if  very  severe  the  chemosed  parts  may  be  incised 
with  scissors  in  several  parts. 

Cocaine. — To  procure  anaesthesia  of  the  cornea  and  con- 
junctiva, drop  in  a  freshly  prepared  solution  of  the  pure  salt 
(2  per  cent  in  boracic  solution  or  distilled  water)  two  or  three 
times,  at  intervals  of  three  or  four  minutes.  Slight  smarting 
is  felt  at  first,  the  amount  varying  apparently  with  different 
individuals.  This  method  is  suitable  before  cataract  extrac- 
tion, iridectomy,  etc.  Cocaine  does  not  render  the  iris  insensi- 
tive, but  produces  some  dilatation  of  the  pupil  and  loss  of 
accommodation,  with  slight  widening  of  the  palpebral  fissure, 
and  contraction  of  the  superficial  blood-vessels,  due  to  its 


Aids  to  Ophthalmic  Medicine  and  Surgery.  433 

stimulating  tlie  sympathetic  (Jessop).    One  great  use  of  co- 
caine is  in  the  removal  of  foreign  bodies  from  the  cornea. 

Coloboma  of  Iris. — ^An  aperture  or  deficiency  in  one  part 
of  the  iris,  which  may  be  the  result  of  an  iridectomy,  or  may 
be  congenital.  If  the  latter,  it  is  usually,  but  not  always, 
symmetrical,  and  is  situated  at  the  lower  part  of  the  iris  (this 
being  the  last  part  of  the  iritic  circle  to  close  in  its  develop- 
ment). It  may  only  involve  the  pupillary  margin,  and  always' 
becomes  narrower  toward  the  ciliary  margin.  Sometimes 
there  is  a  corresponding  coloboma  of  the  choroid,  seen  by  the 
ophthalmoscope  as  a  white  patch  of  exposed  sclerotic;  but 
this  is  much  rarer  than  the  cases  of  congenital  cleft  in  the  iris. 

Dioptre. — Dioptric  System. — The  unit  of  measurement  in 
this  system  is  a  lens  with  focal  length  of  1  metre  =  40  inches. 
Two  dioptres  =  a  lens  of  20'  focal  length;  three  dioptres 
=  13';  four  dioptres  =  10',  and  so  on.  To  convert  a  measure- 
ment in  dioptres  to  one  in  inches  simply  divide  the  numeral 
given  into  40.  A  dioptre  is  expressed  by  the  capital  D  with 
the  +  or  —  sign  before  it,  according  as  the  lens  is  convex  or 
concave.  To  be  consistent  with  the  dioptric  system,  the  dis- 
tant vision  should  be  reckoned  in  metres;  thus  ^  implies  that 
the  patient  only  reads  at  six  metres'  distance  the  letters  a 
normal  eye  would  read  at  thirty-six  metres,  and  so  on.  Six 
metres  is  just  about  twenty  feet,  and  -j^  is  very  nearly  the 
same  as  ^  in  stating  the  vision.  The  old  feet-measurements, 
from  f  J  (perfect  vision)  up  to  ^,  are  still  much  used,  and 
there  is  little  difficulty  in  converting  terms  of  the  one  system 
to  those  of  the  other. 

Epicanthus, — A  congenital  redundancy  of  skin  over  the 
upper  part  of  the  nose,  which  projects  on  either  side  in  a  fold 
which  more  or  less  conceals  the  inner  angles  of  the  palpebral 
fissure.  If  very  pronounced  a  medial  piece  of  the  skin  may  be 
excised,  and  the  wound  sutured,  but  as  a  rule  no  treatment  is 
required. 

Field  of  Vision. — The  farther  away  from  the  macula  that 
an  image  is  formed  on  the  retina,  the  less  distinct  does  it  be- 
come to  the  patient;  and  thus,  when  looking  fixedly  forward 
with  one  e3''e  (the  other  being  covered)  an  object  moving  hori- 
zontally or  vertically  is  only  distinguished  up  to  a  certain  dis- 
tance from  the  fixation-point.  To  regist(»r  accurately  the 
field,  a  perimeter  must  be  used,  small  squares  of  white  and 
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colored  paper  being  cmployeil  in  it.  The  normal  field  for 
white  (squai-es  about  one  centimetre  in  size  being  used)  is  oval 
in  shape,  and  extends  about  65°  upward,  inward,  and  down- 
ward, about  100"  outward  from  the  fixation-point.  The  fields 
for  blue,  yellow,  red,  and  green  are  progressively  smaller  in 
the  oilier  named.  It  may  be  noted  that  the  two  smallest 
flelds,  red  and  green,  are  the  ones  which  show  most  defect  in 
tobacco  amaurosis,  and  several  other  retinal  and  optic-ners-e 
diseases. 

Without  a  perimeter,  the  Held  may  be  roughly  estimated 
by  making  the  patient  stand  with  his  back  to  tlie  light,  cover  i 
one  eye,  and  fix  the  surgeon's  nose  with  his  other  one,  while  a 
mounted  square  of  paper  is  moved  away  from  the  fixation- 
point  in  all  directions,  the  patient  giving'  the  word  when  it 
goes  out  of  sight.  In  this  experiment  the  surgeon  faces  the 
patient  at  a  distance  of  about  eighteen  inches,  and  makes  the 
patient  continue  to  look  at  the  fixation -point. 

Narrowing  of  the  field  is  observed  in  cases  of  glaucoma, 
retinitis  pigmentosa,  atrophy  of  the  optic  ner\'e,  and  some 
other  forms  of  retinal  and  choroidal  disease. 

JfypopyoM.— The  presence  of  pus,  or  puro-lymph,  in  the 
anterior  chamber,  A  yd lo wish-white  crescent  at  the  lower 
part  of  the  chamber  is  seen;  it  may  be  the  result  of  iritis 
(rarely),  or  of  ulceration  of  the  cornea  (especially  the  serpig- 
inous form),  or  of  penetrating  wound.     (See  Fig.  2.) 

Treatment. — Hot  boracic  or  belladonna  fomentations.  If 
these  fail,  let  out  the  pus  by  means  of  a  needle  introduced  just 
in  front  of  the  sclero-comeal  margin. 

Nebula  of  the  Cornea. — The  white  opacity  of  the  cornea 
left  by  previous  ulceration,  or  by  interstitial  keratitis.  Like 
other  scars,  it  is  verj"  slow  to  disappear,  and  often  a  very  faint 
nebula  accounts  for  considerable  defect  of  vision,  especially  in 
the  distance.  A  stimulating  ointment  (yellow  oxide  of  mer- 
cury-, four  to  eight  grains  in  the  ounce)  seems  to  hasten  the 
absorption  of  recent  opacities,  though  Uttle  or  no  improve- 
ment can  be  looked  for  in  the  case  of  old  ones. 

If  an  old  nebula  or  leucoma  is  very  conspicuous,  the  opera- 
tion of  tattooing  is  sometimes  performed.  A  needle,  charged 
with  liquid  Indian  ink,  is  thrust  into  the  leucoma  at  a  number 
of  [Hiints,  and  thus  the  scar  ivndered  black  and  less  easily  de- 
lated. 
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Proptosis, — Protrusion  of  the  entire  globe.  It  is  one  of 
the  symptoms  of  exophthalmic  goitre,  and  is  also  met  with  in 
cases  of  "  pulsating  orbital  tumor,"  or  orbital  sarcoma. 

Ptosis. — Drooping  of  the  upper  lid.  May  be  congenital,  or 
may  be  due  to  paralysis  of  the  levator  palpebrse.  Is  a  fre- 
quent symptom  of  locomotor  ataxia,  in  which  case  one  or 
other  of  the  oculo-motor  muscles  is  often  paralyzed  at  the 
same  time.  This  form  is  nearly  always  temporary,  the  paral- 
ysis clearing  off  or  much  improving — especially  under  treat- 
ment with  iodide  of  potassium.  In  old  people  ptosis  some- 
times comes  on  with  marked  laxity  of  the  lid;^^  it  is,  as  a  rule, 
of  only  slight  degree.  In  these  cases,  and  for  congenital  ptosis, 
an  operation  (excision  of  an  oval  fold  of  skin  from  the  upper 
lid)  may  be  required. 

Pterygium  or  Pterygton.^A  small  triangular  growth  of 
conjunctiva  invading  the  surface  of  the  cornea,  and  generally 
following  slight  ulceration.  It  is  a  rare  con- 
dition, and  may  be  treated  by  dissecting  off 
the  corneal  part,  and  then  turning  in  and  fix- 
ing with  a  suture  its  apex. 

Staphyloma. — A  bulging  of  some  part  of 
the  cornea,  or  sclerotic.  If  of  the  latter  at 
the  posterior  pole  of  the  eye  (around  and  to 
the  outer  side  of  the  optic  disc),  it  is  called 
posterior  staphyloma,  and  is  met  with  in  high 
myopia.  It  is  recognized  with  the  ophthal- 
moscope by  the  whitish  crescent  seen  at  the 
margin  of  the  disc.  If  of  the  cornea,  or  at 
the  ciliary  region,  it  is  called  anterior  staphy- 
loma, and  may  be  the  result  of  inflammatory  no.  ao.  -  Anterior 
changes  (cyclitis,  ulceration,  purulent  oph-  staphyloma  with  syne- 
thalmia),  or  of  severe  wounds  or  operations. 

Synechia. — Adhesion  of  the  iris  to  the  cornea  (anterior 
synechia)  or  to  the  lens  (posterior  synechia). 

Tension  of  the  Eye. — Is  made  out  by  the  surgeon  standing 

m  front  of  the  patient,  who  looks  down,  by  pressing  gently 

with  the  two  fore-fingers  through  the  closed  lid.    Pressure 

should  be  made  directly  downward,  and  the  two  eyes  carefully 

compared.    If  the  sclerotic  cannot  be  indented  by  moderate 

pressure,  the  tension  is  said  to  be  -f  3;  if  the  eye  is  harder 

than  normal,  but  can  still  be  indented,  the  signs  -f  1  and  -f  2 
11—29 
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"  used :  T  —  1 ;  —  3  or  —  3  meaning  different  Aegrces  of  low- 
,  tensiuti.  The  latter  is  met  with  in  eyes  lost  from  old  in- 
imatory  chants,  in  extieuiu  myopia,  after  wound  or  i-up- 
>  of  the  cornt!a  or  sclerotic,  etc.  Increased  tension  occurs 
cute  and  chronic  gliiucoma,  in  some  cases  of  iritis,  and  of 
a-ocular  tumors.    Slight  variations  in  eyeball  tension  may 

;ur  rapidly,  and  sometimes  ;i  g'laucomatous  eye  becomes  of 
(lal  tension  with  the  lapse  of  time,  although  its  condition 
not  unproved  at  all  as  regaixls  vision. 
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AUTHOR'S  PREFACE. 


The  first  edition  of  this  text-book  was  issued  in  1883,  as  a  re- 
print fi-oni  the  Nordiskt  Medicinskt  Arkiv.  The  increased  size 
of  tliis  new  edition  is  partly  due  to  the  addition  of  an  intro- 
duction to  the  microscopic  investigation  of  bacteria;  but  the 
active  development  of  bacteriology'  in  the  last  few  years  has 
also  necessitated  a  re-elaboration  and  extension  of  all  of  the 
chapters. 

In  the  work,  I  have  had  two  objects  in  i-iew:  the  prepara- 
tion of  an  outUne  adapted  to  bacteriological  courses  for  phy- 
sicians and  veterinary  surgeons,  and  a  guide  for  those  who  are 
obliged  to  take  up  the  subject  at  home  without  the  assistauct; 
of  an  instructor,  yet  wish  to  carrj'  out  for  themselves  the 
fundamental  experiments  which  are  most  important  for  path- 
ologj-  and  hygiene,  I  have,  therefore,  not  attempted  to  give 
an  exhaustive  presentation  of  the  entire  technology  of  the 
subject,  but  rather  to  describe  the  simplest  and  most  easily 
managed  apparatus  and  methods,  so  that  the  equipment  of  a 
home  laboratory  need  not  appear  too  expensive;  while  I  have 
tried  to  describe  these  in  a  sufficiently  elementary  and  detniled 
manner. 

Those  who  wish  a  more  comprehensive  treatise,  are  re- 
ferred to  the  last  edition  of  Hueppe's  "  Methoden  der  Bakte- 
rienforschung"  (Wiesbaden,  1889).  C.  J.  S. 


TRANSLATORS  .PREFACE. 

So  many  works  on  bacteriology'  are  now  accessible,  that  a 
new  one  must  possess  decided  merit  to  justify  its  appeai-ance. 
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8TEBILIZATIOS. 

BacTKBiOLOGiCAi.  t«chDo)o!^  inost  m  tbe  first  place  pat 
Bwaiis  in  our  baods  for  separating:  tbe  (lifla<ent  kmds  of  bacv 
teria  from  one  another,  and  cultiratin^  each  species  in  a  state 
of  complete  purity.  Pure  cuitiration  is  a  n««c!ksary  cooditiMi 
for  a  trustirortb;  study  of  the  morphology  and  physioloey 
of  these  microscopic  orgaoisms.  Unless  one  has  this  con- 
stantly in  mind  during  his  nork,  be  is  certain  to  end  in  sad 
confu«on;  and  the  short  history  of  bacteriology'  is  only  too 
full  of  worthless  investigations  and  wrong  results,  which  are 
to  be  attributed  to  tbe  unt  rust  worthiness  of  the  methods  em- 
ployed. 

It  is  well  known  that  the  pure  cultivation  of  a  single  kind 
of  bacteria  is  surrounded  by  quite  peculiar  difBculties,  due  to 
the  extreme  smallness,  the  large  numbers,  and  the  extraordi- 
nary distribution,  one  might  almost  say  omnipresence,  of  bac* 
teria.  Ereri'thing  which  is  allowed  to  stand  uncovered  in  the 
air  for  a  short  time  is  likely  to  receive  spores  capable  of  gep- 
mination,  which  fall  on  its  surface  with  tbe  dust.  Every  con- 
tact with  hands  or  clothing  is  attended  with  the  same  danger. 
We  must  learn  first  of  all  to  meet  and  control  this  accidental 
and  Invisible  source  of  contamination,  for  it  is  self-evident  that 
all  vessels,  in.struments,  fluids,  etc.,  which  are  to  be  used  in 
cultures  must  be  clean,  not  only  in  the  sense  in  which  chemists 
use  the  word,  but  also  in  the  bacteriological  sense,  or  sterile, 
that  is,  free  from  living  germs. 

Heat  is  the  most  generally  used  means  of  sterJlizatioQi  bl 
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it  must  be  used  in  different  ways,  and  of  different  degrees, 
according  to  the  nature  of  the  material  to  be  sterilized,  a 
platinum  needle,  for  example,  is  best  sterilized  by  heating  it 
to  incandescence  directly  in  the  flame;  but  a  knife  blade,  or  a 
pair  of  scissors,  can  clearly  not  be  heated  to  this  point.  These 
can  only  be  "  flamed,"  that  is,  drawn  slowly  back  and  forth 
through  the  flame,  until  one  is  sure  that  all  of  their  surface 
has  been  heated  to  at  least  200^  C,  so  that  any  germs  have 
been  burned. 

But  it  is  only  exceptionally  that  glowing  or  flaming  can  be 
employed.    If  one  has  to  deal  with  glass-ware,  metallic  arti- 
cles, cotton,  paper,  etc.,  these  are  most  frequently  sterilized  in 
air  heated  to  about  150°  C.    In  the  preparation  of  most  fluid 
and  solid  culture-media,  one  can  most  rapidly  and  surely 
i^ach  the  desired  end  by  the  help  of  a  Papin  digester,  an 
**  autoclave,''  in  which  the  sterilization  is  effected  bj"  steam 
under  pressure,  at  110  to  120°  C;  or  one  contents  himself  with 
vising  the  boiling  temperature,  either  by  directly  cooking  the 
Bubstance,  or  by  heating  it  to  100°  C,  or  about  that  point,  by 
tihe  aid  of  streaming  steam.     Occasionally,  however,  one  may 
liave  to  use  a  temperature  lower  than  this  (60  to  70°  C),  to 
1«11  germs,  for  instance  where  serum  is  used.    In  some  cases 
filtration  and  disinfecting  solutions  are  used  as  means  of  ster- 
ilizing. 

The  entire  collection  of  instruments  needed  for  sterilizing, 
"the  apparatus  and  culture-media  to  be  used  in  the  investiga- 
tions that  we  shall  describe,  are,  in  addition  to  a  common 
Sunsen  gas  burner  (or  alcoh61  lamp),  the  following: 

1.  A  sterilizing  oven  in  which  articles  made  of  glass  and 
:Knetal,  cotton,  paper,  etc.,  are  heated  to  about  150°  C,  by  means 
of  hot  air. 

For  this  purpose  one  uses  in  the  laboratory  a  double-walled 
sheet-iron  box  30  cm.  high,  35  cm.  broad,  and  23  cm.  deep,  with 
9,  tube  in  the  top  for  inserting  a  thermometer,  a  door  in  the 
side,  and  with  a  loose  middle  piece  in  the  bottom  against 
"which  the  large  gas  jet  constantly  plays,  and  which  conse- 
cjuently  will  bum  through  after  long  use,  when  it  is  only 
necessary  to  put  in  a  new  piece  of  iron. 

One  can  usually  get  along  with  less  expense  by  making  a 
serviceable  sterilizing  oven  (Figs.  1,  2)  of  one  of  the  common 
cracker  boxes  (about  24  cm.  high,  22  cm.  wide,  and  24  cm. 
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(levp)  to  b*  obtaiii«d  cheaply  of  any  gi-ocer.  In  the  covei 
rouoU  hulf  Ls  to  bv  cut  iti  which  a  bored  cork  is  filled  to  can 
a  tberuiomi'tfi*.  n-^i:stvriDg  tu  tiyy  C.  For  veatilution.  a  i^matl 
hoK-  IS  iHiDchwl  in  irath  of  tbv  four  side-walls  close  to  Ihc  top 
aud  bi)ttom.  In  the  box  is  s«t  a  four-sided  piece  of  strung 
Hlie«t-troi),  with  the  sides  bent  down  so  as  to  hold  it  about 
a  cm,  fi-oui  the  bottom,  so  that  the  objects  to  be  st«riUzed  w-il! 
not  come  into  immediate  contact  with  the  latter.  The  box  is 
inclosed  in  a  substance  which  is  a  poor  conductor  of  heut,  felt 
bein^  usually  chosen.    One  piece  covers  the  lid,  and  is  perfor- 


wjtt  left  Mrf  prorlded  wltb  ibenMOMUr  aod  Mppon  of  irai  MtUax. 

ated  for  the  passage  of  the  cork  and  thermometer.  Anotl 
piece  is  chosen  long  enough  to  be  wi'apped  around  the  fol 
sides  of  the  box  and  wide  enough  to  cover  the  upjwr  thr( 
quarters  of  these,  excepting' a  small  space  where  the  air-holes 
occur.  The  lowermost  qiiarttx  is  best  left  uncovered  to  avoid 
scorching  or  burning  the  felt.  This  strip  of  felt  is  fastened 
simply  by  tjnnp  around  it  tightly  a  few  pieces  of  cord  or  wire. 
The  box  is  sot  on  one  or  two  of  the  common  iron  tripods,  such 
as  are  usetl  in  chemical  lalH>miorJes,  and  is  heated  by  one  s 
mon?  gns  burners.  Between  these  and  the  bottom  of  the  b 
a  loosiv  [Mece  of  shwt-tin  can  be  placed  to  prevent  bun 
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through  the  bottom.    If  gas  is  not  at  hand,  a  small  oil  stove 
^with  one  or  two  burners  can  be  used. 

In  comparison  with  the  larger  and  more  expensive  ovens 
provided  with  ventilators  and  thermo-regulator,  this  primitive 
2kpparatus  offers  some  inconveniences,  but  these  do  not  count 
lor  much  in  comparison  with  its  perfect  usefulness  and  ex- 
treme cheapness. 

Care  must  be  taken  to  guard  the  sterilized  objects  from 
:f  resh  contamination  when  they  are  taken  out  of  the  sterilizer. 
Vessels  which  are  guarded  from  the  penetration  of  germs,  by 
<;otton  plugs  or  otherwise,  when  it  is  not  especially  important 
^o  keep  the  outside  free  from  germs  (e.gr.,  flasks  and  test-tubes) 
<<jan  simply  be  taken  from  the  oven  after  they  have  been  heated 
^to  150°  C.  for  half  an  hour  or  an  hour,  and  set  aside  without  any 
other  precaution  than  covering  or  wrapping  them  up  in  paper 
^to .  prevent  them  from  becoming  very  dusty.  But  objects 
^which  must  be  perfectly  sterilized,  such  as  watch-glasses, 
slides,  large  glass  plates,  etc.,  must  be  carefully  wrapped  in  a 
•couple  of  thicknesses  of  thin,  firm  paper  before  they  are  put  in 
the  oven.  Germs  from  the  air  cannot  pass  through  this,  and 
the  objects  can  thus  be  kept  satisfactorily  sterile  for  a  long 
time.  It  is  well  to  wrap  each  object  in  several  layers  of  thin 
paper,  and  then  to  wrap  these  in  larger  parcels. 

Paper  and  cotton  should  be  kept  as  far  as  possible  from 
the  bottom  of  the  oven  to  prevent  them  from  becoming 
-charred  by  long  heating.  Paper  and  cotton  (but  not  absorb- 
ent cotton)  assume  a  yellowish-brown  color  after  being  kept  at 
from  140°  to  150°  C.  for  a  long  time,  and  this  discoloration  con- 
sequently shows  that  the  heat  in  the  sterilizing  oven  has  been 
sufficient  even  without  the  testimony  of  a  thermometer. 

2.  The  Steam  Sterilizer  of  Koch. — Sterilization  at  the  boil- 
ing temperature  can  evidently  be  effected  by  cooking  in  water, 
but  since  this  method  is  not  only  inapplicable  in  many  cases, 
but  always  more  laborious  and  unreliable  than  sterilization 
by  streaming  steam  as  introduced  by  Koch,  the  latter  is  now 
the  principal  method  used  when  it  is  desired  to  sterilize  at 
100°  C. 

It  will  be  remembered  that  two  advantages  are  gained  by 
this:  the  heat  penetrates  rapidly  into  the  objects  to  be  steril- 
ized, and  steam  of  this  temperature  (99°  to  100°  C.  according 
to  altitude)  sterilizes  much  more  rapidly  than  atmospheric  air 
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of  the  same  or  a,  much   higher  temperature,   pi-obably  for 
chemical  reasons. 

The  partly  dia^'ammatic  illustration  shows  the  Koch  steam 
apparatus  of  a  simple  and  cheap  form.    It  consists  o(  a  tin 


FioB.  S  and  4.— Koch  cylinder  In  lu  dlmplsM  ft 
Hook  for  HUBpendin^  long  objecta  ;  B,  tin  pail  witl 
tubes ;  C.  tin  cf  Knder  for  elonKBCJng  tbe  apparUiu 


kleve-boUom,  coatalnlng  plucked  U 


cylinder  50  cm.  high  and  17  cm.  in  diameter,  and  is  provided 
with  a  small  glass  tube  (a)  fastened  by  rubber  tubing  in  which 
the  height  of  the  water  can  be  seen  from  the  outside.  The 
absolute  size,  as  well  as  the  proportion  between  the  height 
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aind  diameter,  can  naturally  be  varied  within  wide  limits  and 
i^he  distance  between  the  shelves  is  to  be  adapted  to  the 
lieight  of  the  apparatus,  etc.,  that  are  to  be  most  frequently 
sterilized.    The  bottom,  which  is  to  be  exposed  to  the  action 
of  the  flame,  is  preferably  made  of  somewhat  thicker  tin  than 
iihe  sides.    The  top  of  the  apparatus  is  closed  b3'^  a  conical  lid 
(6)  the  centre  of  which  is  pierced  by  a  short  tube  (c)  for  the 
reception  of  a  cork  and  thermometer.    The  lid  £^nd  the  side 
ijvalls,  to  within  9  cm.  of  the  bottom,  are  usually  covered  with 
lelt,  though  this  is  not  absolutely  necessary.    Within  the 
cylinder,  at  a  distance  of  14  and  30  cm.  from  the  bottom,  are 
placed  projecting"  ledges,  on  which  can  be  placed  two  loosely 
iltting  shelves  of  heavy  tin  perforated  with  large  holes  (dd). 
These  serve  to  support  tin  pails  (ee)  about  12  cm.  high  and  14 
cm.  in  diameter,  the  bottom  of  which  is  best  made  of  wide- 
meshed  galvanized  iron  netting  (Fig.  4,  J5).    These  hold  the 
objects  to  be  sterilized,  e.(/.,  test-tubes  plugged  with  cotton 
in  the  figure.    When  it  is  to  be  used,  the  apparatus  is  placed 
on  a  tripod  (/)  of  stout  strap-iron.    The  pails  are  taken  out 
and  the  cylinder  is  filled  with  water  to  a  depth  of  about  10 
cm.    The  pails  with  their  contents  having  been  set  in  and  the 
lid  with  its  thermometer  put  in  place,  the  water  is  heated  to 
the  boiling  point.    After  some  time  steam  will  escape  freely 
around  the  loosely-fitting  lid,  and  the  thermometer  will  also 
show  about  100°  C,  after  which  the  objects  are  left  in  this 
streaming  steam  for  a  longer  or  shorter  time  (as  a  rule, 
twenty  minutes),  the  time  being  counted  from  the  moment 
when  the  thermometer  indicates  100°  C.  (or  the  steam  begins 
to  escape  freely).    Most  objects  which  are  to  be  sterilized  by 
steam  can  be  set  on  the  tin  shelves  without  difficulty.    Longer 
objects  can  be  hung  in  the  apparatus  after  the  pails  and 
shelves  have  been  removed.    This  is  most  easily  done  by  using 
a  piece  of  stout  brass  wire,  bent  and  brought  into  the  opening 
of  the  lid  (Fig.  4,  A). 

The  apparatus  can  be  lengthened  when  this  is  necessary 
by  using  a  tin  cylinder,  with  a  projecting  collar  near  its  base 
(Fig.  4,  DC)  to  be  inserted  between  the  lid  and.the  top  of  the 
cylinder.  A  stop-cock,  near  the  bottom,  for  drawing  off  the 
water,  increases  the  expense  of  the  apparatus  somewhat,  but 
adds  to  its  convenience.  Moreover,  one  can  easily  form  such  a 
steam  sterilizer  from  a  common  kitchen  pot.    It  is  only  neces- 
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sary  to  fit  to  it  a  tin  cylioder  open  at  the  bottom,  and  fur- 
nished with  a  lid  and  felt  covering,  but  it  is  essential  to  pro- 
vide this  cylinder  with  a  projecting  collar  at  a  couple  of 
centimetres  from  the  bottom,  by  which  it  rests  on  the  edge  of 
the  pot;  and  it  is  best  to  provide  it  with  a  couple  of  rings,  by 
which  the  cylinder  may  be  tied  to  the  ears  of  the  pot. 

A  word  of  explanation  should  be  offered  for  the  omission 
of  the  Papin  digester  in  speaking  of  necessary  apparatus  for 
sterilization.  There  aiv,  indeed,  bacillus  spores  which  are 
able  to  survive  a  cooking  for  several  hours  in  water  or  free 
steam,  while  they  are  killed  after  a  few  moments'  heating  to 
120°  C.  in  the  diierester,  consequently  this  is  the  only  apparatus 
in  which  one  can  rapidly  and  surely  effect  sterilization  by  a 
single  attempt.  Still  it  is  a  very  expensive  piece  of  apparatus, 
which  is  the  only  reason  that  it  has  been  omitted.  Koch's 
steam  cylinder,  on  the  other  hand,  ia  vei-y  simple,  cheap,  and 
efficient  when  it  ia  used  with  care.  As  a  rule  the  spores  of 
bacilli  which  always  get  into  our  culture  media,  from  water, 
the  air,  etc.,  ai'e  not  so  I'esistant  as  those  which  have  been 
mentioned.  Generally,  streaming  steam  at  100°  C.  will  kill 
thorn,  and  experiments  from  a  largo  number  of  bacteriological 
laboratories  have  long  since  sluiwn  the  iidetiuacy  of  Koch's 
apparatus.  However,  in  the  preparation  of  his  culture  appar- 
atus one  must  always  have  in  mind  that  some  very  resistant 
form  may  have  escaped  destruction  in  the  steam,  and ,  must 
make  sure  of  absolute  freedom  from  germs  in  his  culture 
media  by: 

a.  Cleanliness  in  the  preparation.  It  is  not  sufficient  to 
trust  to  the  final  sterilization  of  the  materials,  but  at  every 
step  of  the  preparation  one  should  work  cleanly,  to  lessen  the 
chances  of  resistant  germs  entering, 

h.  Discontinuous  Heating. — This  method  was  first  applied 
by  Tyndall  in  18T7  for  the  sterilization  of  hay  infusion,  which 
is  known  to  contain  some  of  the  most  resistant  bacillus  spores, 
the  extraordinarj'  vitality  of  which  renders  it  impossible  to 
sterilize  this  substance  even  by  cooking  it  for  some  minutes 
(c/.  Chapter  ly..  Section  2).  Tyndall  reached  his  method  of 
sterilizing  by  the  following  train  of  thought:  When  a  hay 
infusion  has  been  boiled  for  some  minutes  all  of  the  rod -shaped 
bacdii,  unable  to  endure  this  treatment,  are  dead,  while  the 
spores  of  bacilli  (more  exactly,  of  some  of  them)  are  still  alive. 
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K  now  all  of  these  surviving  spores  are  given  time  to  germi- 
nate and  the  infusion  is  again  cooked^  it  will  be  completely 
sterilized^  because,  when  it  is  heated  it  contains  no  spores  but 
only  rods.  However,  as  one  cannot  be  sure  that  all  spores 
have  germinated  at  the  same  time,  this  process  must  usually 
be  repeated  several  times.  Hence  it  is  recommended  to  submit 
the  filled  culture  apparatus  to  steaming  twice,  with  a  day  in- 
tervening. This  is  especially  important  for  those  culture 
media  which,  like  gelatin,  bear  only  a  short  cooking. 

c.  Waiting  and  Watching. — For  greater  certainty,  the 
materials  treated  in  this  way  are  allowed  to  stand  for  some 
time  before  they  are  used,  so  that  one  may  be  sure  that  they 
contain  nothing  capable  of  germination.  If  they  are  placed 
in  the  thermostat  at  about  30°  C,  a  delay  of  a  couple  of  days 
may  be  looked  on  as  sufficient. 

3.  Water  Bath  for  Sterilizing  at  Temperatures  below  the 
Boiling  Point. — Various  fiuids  will  not  bear  being  sterilized  at 
100**  C,  because  at  so  high  a  temperature  they  undergo  chem- 
ical changes  which  it  is  wished  to  avoid  for  one  reason  or 
another.  In  such  cases  the  short  exposure  to  a  high  temper- 
ature can  be  replaced  by  long  maintenance  at  a  lower  tem- 
perature, until  no  germ  capable  of  growth  remains  in  the 
fluids.  This  method  was  discovered  by  Pasteur,  and  by  his 
advice  applied  on  a  large  scale  in  the  fabrication  of  wine 
("  Pasteurization  ")  to  secure  sterilization  of  the  wines  without 
at  the  same  time  injuring  their  quality.  In  what  follows  we 
shall  make  use  of  the  preparation  of  blood  serum  according  to 
Koch's  directions.  Rather  complicated  and  expensive  appar- 
atus is  often  used  for  this,  but  one  can  get  along  very  well 
with  a  simple  cylindrical  water-bath  made  of  tin,  such  as 
Koch  himself  used  in  his  first  preparations.  The  tin  receptacle 
(Pig.  5)  is  22  cm.  high,  and  13  cm.  in  diameter.  At  the  top  it 
is  provided  with  a  collar  1.5  cm.  broad.  A  piece  of  fine-meshed 
flexible  galvanized  iron  netting  (a)  serv^es  as  a  lid,  and  is  fast- 
ened by  bending  its  edges  under  the  collar.  The  temperature 
of  the  water  is  read  off  on  the  thermometer  (6)  which  projects 
through  a  hole  in  the  lid.  The  bulb  of  the  thermometer  is 
held  up  several  centimetres  above  the  bottom  of  the  cylinder, 
by  another  loose  piece  of  wire  cloth  (c)  resting  upon  its  edges, 
which  are  bent  down;  when  the  water  has  reached  a  suitable 
temperature,  usually  60°  to  70°  C,  it  is  easy  to  hold  it  at  about 
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tbe  same  point  for  a  I0115  time,  e.g.,  a  couple  of  hours,  by  the 
use  of  a  small  fras  or  alcohol  flame.  Thoufjh  a  range  of  a  few 
degrees  can  usually  be  allowed,  it  is  best  to  keep  the  tempera- 
ture under  obsen-ation.  Further  dii-ections  for  the  prepara- 
tion of  serum  are  given  later. 

4.  Porcelain  F(7fcrs.— Even  a  slight  heating  often  causes 
in  the  culture  fluid  chemical  changes  which  it  may  be  import- 
ant to  avoid.  In  such  cases  the  gei-ras  have  been  removed  by 
filtration  through  burnt  clay  (Klebs),  plaster  (Pasteur  and 
Miquel),  porcelain  (Chamberland),  or  sheet  asbestos  (Hesse), 


Fra.  a,— Waier-lMili  for  Swrilliatlon  at  Lower  Temperoiuren. 

Fio,  8.-^.  Chaniberlajid  Filter  l»-  1/0);  B.  bulb-pipetta  fur  eolieeting  Ihf  coolenu  of 
the  filler:  K,  Hmall  puroelaln  Bller  ( ■  1  lay,  F,  regerroir.  which  can  aJsa  Iw  used  u  n  cui- 
tuTQ-teaBel ;  C  oud  D  ore  expLulQetl  ia  tiw  text. 

which  keep  back  all  of  the  cells  contained  in  the  fluid.  As 
flitratioD  plays  a  prominent  part  in  the  separation  of  bacteria 
from  their  soluble  products,  we  shall  here  dwell  somewhat 
more  fully  on  the  use  of 

Chamberland's  Filter. — This  consists  of  a  hollow  porcelain 
cylinder  {Fig.  6  A),  which  is  closed  at  the  bottom  and  at  the 
upper  end  provided  with  a  funnel-shaped  glazed  end-piece, 
over  which  a  rubber  tube  can  be  pushed.  The  filter  is  im- 
mersed in  the  fluid  to  be  sterilized  and  the  upper  (open)  end  is 
connected  with  some  kind  of  aspirator.     If  the  fluid  to  be  ftl- 
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tered  is  in  too  great  quantity  to  be  contained  in  the  cavity  of 
the  filter,  another  receptacle  is  inserted  between  the  aspirator 
and  filter.  An  ordinary  wash-bottle  (Fig.  7)  can  be  used  for 
this  purpose;  and  when  the  fluid  to  be  sterilized  is  not  too 
hard  to  filter,  a  common  bottle  aspirator  (Fig.  7,  a)  can  be 
employed.  The  details  of  the  process  are  then  as  follows: 
The.  open  end  of  the  filter  is  closed  b3^  a  plug  of  cotton  batting. 
It  is  then  wrapped  in  paper  and  sterilized  at  150°  C.  The  open 
ends  of  both  tubes  of  the  wash-bottle  are  plugged  with  cot- 
ton, wrapped  in  paper  and  sterilized  with  the  filter,  as  is  the 
plugged  wash-bottle.    The  rubber  stopper  of  the  latter  (bored 


Fio.  7.~Chamberland  Filter  set  up  for  use,  with  Aspirator  and  Wash-bottle  Reserrolr. 


with  two  holes  for  the  tubes),  and  the  two  pieces  of  firm-walled 
rubber  tubing  for  connecting  the  flask  with  the  filter  and  the 
aspirator,  must  be  sterilized  in  some  other  manner.  They  are 
first  laid  for  fifteen  minutes  in  a  ^  per  cent  sublimate  solu- 
tion, rinsed  in  sterilized  distilled  water,  plugged  with  cotton 
that  has  been  previously  sterilized  by  dry  heat,  and  after 
wrapping  in  paper  they  are  steamed  for  fifteen  minutes.  After 
this  has  been  done,  the  filter  is  put  together  as  rapidly  as  pos- 
sible, and  with  the  ulmost  cleanliness,  the  fingers  being  first 
washed  in  sublimate.  The  glass  tubes  are  fixed  in  the  rubber 
stopper,  and  this  is  fitted  to  the  wash-bottle  after  removing 
the  plug  from  the  latter  with  sterilized  forceps.    The  long 
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tube  is  then  joined  to  the  filter  by  one  piece  of  rubber  tubing 
after  removal  of  its  cotton  plug.  The  only  plug  left  in  place 
is  that  at  *  of  Figure  7.  The  entire  apparatus  is  now  steamed 
for  ten  minutes,  after  which  it  can  be  used.  For  additional 
safety,  it  is  usually  customary  after  the  last  sterilization  to 
bind  the  rubber  tubing  fast  to  the  filter  and  glass  tubes  by 
cord,  or  better  still  by  previously  glowed  coarse  brass  wire, 
which  is  tightly  woimd  by  the  use  of  pliers. 

If  instead  of  the  common  wash-bottle,  a  so-called  Pasteur 
flask,  made  entirely  of  glass,  is  used  (c/.  Chapter  XI,),  the  pre- 
parations for  Altering  are  very  much  simpliHed.  It  is  also 
evident  that  if  an  autoclave  is  at  hand  the  preparatory  steril- 
ization, as  well  as  the  rapid  and  careful  setting  up  of  the 
apparatus  can  be  dispensed  with.  Without  any  especial  pnv 
cautions  the  glass  and  rubber  parts  can  be  joined  and  then 
sterilized  in  a  few  moments  at  120°  C. 

Figure  7  shows  the  apparatus  in  use.  The  filter  is  im- 
mersed in  a  relatively  narrow  glass  cylinder,  which  contains 
the  fluid  to  be  filtered,  as  this  sinks  in  the  glass  it  is  tipped  so 
as  to  use  all  of  the  filtering  surface  and  to  prevent  air  from 
[  being  sucked  thi*ough,  though  this  is  also  sterilized  in  the  pas- 
sage through  the  filter.  The  simple  aspinitor  (a)  is  sufficient. 
when  one  has  not  to  deal  with  fluids  that  are  hard  to  filter. 
The  bubbling  of  air  back  through  the  aspirator,  and  the  con- 
sequent hindrance  to  filtration,  is  avoided  by  regulating  the 
size  of  the  escape  tube  by  a  pinch-cock.  In  other  cases,  or 
when  the  filtering  must  be  done  rapidly,  more  powerful  suction 
is  employed,  e.g.,  the  small  air  pump  recommended  by  Cham- 
berland  (Fig.  8,  a),  or  a  fllter-pump  worked  by  water.  It  the 
filtration  is  difficult  and  a  powerful  pump  is  used,  care  must 
be  taken  that  the  walls  of  the  flask  are  strong  enough  to  bear 
the  atmospheric  pressure.  In  such  cases  it  is  customary  to 
use  a  thick-walled  flask  instead  of  a  common  wash-bottle,  and 
under  these  circumstances  exceptional  use  may  be  made  of  a 
lead  tube  within  the  rubber  tubing.  After  repeated  sterilizing 
by  steam,  even  thick-walled  rubber  tubing  becomes  too  much 
softened  for  further  use. 

When  the  wash-bottle  (6)  is  filled  with  the  clear  filtrate,  it 
is  first  loosened  from  the  aspirator,  then  the  tube  (c)  is  fast- 
ened by  a  clamp  or  glass  plug,  after  which  the  flask  can  be 
separated  from  the  filter  and  its  contents  kept  sterile.    The 
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filtrate  remaining"  in  the  cavity  of  the  filter  can  be  saved,  by 
pouring  it  into  one  or  more  sterile  vessels,  e.gr.,  culture  tubes, 
as  soon  as  the  filter  is  opened.  This  is  best  done  by  using  a 
pipette  (Fig.  6,  J5),  plugged  at  the  top  with  cotton,  while  the 
tube  below  the  bulb  is  long  enough  to  reach  the  bottom  of  the 
filter  and  slender  enough  to  pass  through  its  opening.  Before 
use,  it  is  hermetically  sealed,  sterilized,  and  passed  through  the 
flame  like  an  ordinary  Pasteur  pipette,  of  which,  indeed,  it  is 
only  an  enlarged  edition  (c/.  Fig.  22). 

After  being  used,  the  Chamberland  filter  is  cleaned  accord- 
ing^ to  circumstances,  by  simply  brushing  off  the  surface  and 
washing  it  in  water,  or  by  the  additional  use  of  chemicals, 
«.gr.,  disinfectants.  Occasionally  it  may  also  be  desirable  or 
necessary  to  rinse  its  pores  out  thoroughly  with  water,  before 
it  is  dried  and  again  sterilized.  This  is  most  quickly  accom- 
plished (Fig.  6,  C),  in  the  following  way:  the  filter  is  filled 
with  water  and  immersed  in  a  large  vessel  of  water,  which  is 
placed  quite  high,  as  on  a  shelf  or  cupboard.  A  rubber  tube 
several  feet  long  is  attached  to  its  open  end.  Somewhere  in 
tihis  a  glass  tube  (Fig.  6,  Z>),  filled  with  water  is  inserted. 
Before  putting  together,  the  filter  and  tube  are  both  filled 
with  water. 

When  one  has  to  do  with  small  quantities  of  fluid  the  small 

thick- walled  filter  (Fig.  6,  E)  can   be  used.     This  is  15  cm. 

long,  with  a  cavity  2  mm.  in  diameter.     These  were  first  used 

in  Pasteur's  laboratory,  inserted  in  a  filtering  apparatus  of 

special  construction,  but  they  can  be  used  in  the  same  manner 

as  the  larger  ones,  by  fastening  a  rubber  tube  to  the  upper 

end  with  copper  wire.    A  strong  suction  apparatus  is  needed 

for  this.     The  small  bulb  (Fig.  6,  F)  is  intended  to  be  used  as 

a  receiver  of  filtered  fluid  (Fig.  8)  and  also  without  special 

change,  as  a  culture  vessel,  with  tubular  plug  (c/.  Chapter 

IL,  p.  455). 

It  must  be  remembered  that  even  filtration  through  porce- 
lain does  not  alwa3's  avoid  the  chemical  modification  of  fluids, 
since  the  fllter  may  hold  back  certain  compounds,  as  well  as 
the  germs.  If  organic  culture  fluids  must  be  absolutely  un- 
changed, and  at  the  same  time  free  from  germs,  it  is  neces- 
sary to  do  without  all  sterilization,  in  which  case  they  are  to 
be  collected  or  prepared  with  such  care  that  all  contamina- 
tions from  their  surroundings  are  avoided.  Blood  and  urine, 
11—30 
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for  iDstance,  are  drawn  directly  from  the  heart,  veins,  or  blad- 
der with  antiseptic  precaiitions.  The  preparation  of  ori^in- 
I  ally  sterile  infusions  is  further  briefly  diacussed  in  Chapter  XL 
5.  Disinfecting  Solutions. — As  a  help  in  sterilization,  it  is 
usual  to  have  at  hand  a  largre  quantity  of  corrosive  sublimate 
solution  (1  or  2;  1,000),  which  is  not  only  used  in  preparing  some 
sorts  of  culture  media,  e.ff.,  potatoes  (see  Chapter  IIL),  but  in 
many  other  cases,  for  cleansing  the  hands,  instruments,  mor- 
hid  material,  etc.  If  well  water  is  used  instead  of  distilled 
water  in  making  this  solution,  care  must  be  taken  that  no 
precipitate  of  insoluble  mercurial  salts  is  formed,  or  the  fluid 
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will  possess  no  disinfecting  value.  To  prevent  this,  a  small 
quantity  of  acetic  acid  may  be  added  to  the  well  water.  Ftir- 
bringsr  recommends  O.-'i  gram  to  each  litre  of  0,1  per  cent  solu- 
tion. Carbolic  acid  solutions  of  various  strengths  are  also  to 
be  kept  ready  for  use. 


CHAPTER  11. 

COMMON  CULTUREAPPARATUS. 

The  principal  requirements  of  a  culture-apparatus  in  which 
pure  cultures  are  to  be  conveniently  and  surely  obtained  are 
the  following:  Besides  being  durable,  simple,  handy,  and 
cheap,  it  must  be  easily  sterilized  with  its  contents,  and  so 
that  it  can  be  opened  for  inoculation  and  again  closed  without 
much  danger  of  infection  from  the  air.  It  must  also  be  so 
closed  that  the  entrance  of  foreign  germs  is  impossible,  while 
free  access  of  the  air  is  permitted  (except  when  anaerobic 
forms  are  to  be  cultivated).  This  is  effected  by  the  use  of  cot- 
ton batting,  which  allows  a  sufficient  circulation  of  air  while 
filtering  the  germs  from  this. 

The  apparatus  to  be  recommended  for  simply  keeping  a 
pure  culture  is  the  following: 

1.  Test-tubes  and  flasks  plugged  with  cotton.  One  can 
commonly  use : 

o.  Test-tubes  of  any  size.  The  use  of  small  tubes  (e.g.,  13 
cm.  long,  and  1  cm.  in  diameter)  is  to  be  recommended.  A 
considerable  quantity  of  the  culture  material  is  then  saved. 
Since  the  heating  of  these  glasses  is  generally  effected  in  the 
steam  sterilizer  and  not  directly  over  the  flame,  their  walls 
need  not  necessarily  be  so  thin  as  those  of  chemical  test-tubes, 
and  consequently  it  may  be  best  to  order  those  with  especially 
thick  walls,  entirely  without  a  flange,  so  that  the  cotton  plug 
may  fit  better  to  the  edge. 

The  test-tubes  are  first  carefully  cleaned  with  common 
distilled  water,  and  then  plugged  in  the  following  manner: 
Good  cotton  batting  (not  absorbent  cotton)  is  pressed  with  a 
pair  of  forceps  (or  twisted  by  the  hand)  into  the  mouth  of  the 
test-tube  in  sufficient  quantity  to  form  a  firm,  tightly  fitting 
plug,  which  reaches  a  couple  of  centimetres  into  the  tube, 
while  part  of  it  projects  and  frays  out  over  the  edge.     The 
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plug  must  be  Ijoth  firm  and  tightly  fitting',  yet  capable  of  re- 
moval aud  i-einsertioii  (by  a  twisting  motion)  without  much 

!  difficulty.     When  thu  test-tubes  have  been  plug-ged,  they  are 

I  put  in  a  small  four-sided  basket,  made  of  wii-e-cloth,  of  a  suita- 
ble size  for  the  oven,  and  sterilized  at  150°  C- 

If  it  is  wished  to  make  use  of  a  larger  surface  than  is  avail- 
able when  a  test-tube  is  used,  even  when  it  Is  obliquely  placed 

'  (Fig.  n,  II,),  recourse  is  had  to: 

Small  Conical  Flasks. — (Erlenmoyer  flasks)  of  the  form 

*  shown  in  Fig.  9,  VIL,  and  holding  about  100  cc. 


FiQ.  S.— Tu-ious  Culture-Klasses  with  CoCton  Plugs  IT.  U..  VIL),  or  PluKKed  Caps  </II.— r7.> 


c.  Small  Medicine  Bottles  (:!0  gm.)  arc  conveniently  used 
in  the  same  way,  and  the  surface  of  the  gelatin  in  them  can 
also  be  increased  by  placing  them  in  an  oblique  position  while 
it  is  hardening.  They  have  the  advantage  over  test-tubes 
that  they  may  be  stood  upright  without  the  use  of  a  rack. 

Any  of  these  receptacles  can  be  used  for  cultures  in  either 
solid  or  fluid  me<)ia.  A  fault  common  to  them  is  that  they 
are  all  relatively  wide  mouthed,  so  that  the  removal  of  the 
plug  leads  to  a  certain  danger  of  contamination,  especially 
from  dust  which  has  settled  on  the  plugs  when  they  have 
stood  for  some  time.    This  can  be  obviated  by  tying  a  couple 
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of  layers  of  Alter  paper  over  the  cotton  plufr  (Fig.  9,  VII.), 
which  is  especially  recoinmemled  when  large  flasks  are  used. 
For  greater  safety,  the  part  of  the  cotton  projecting  beyond 
the  tuhe  can  be  singed  oif  just  befoiv  use.  Both  these  precau- 
tions are  less  necessary  when  solid  media  are  used,  so  that  the 
tube  or  flask  can  be  inverted  while  the  plug  is  removed  and 
inoculation  effected.  They  are  more  important  when  the  con- 
tents of  the  vessels  are  fluid.  Much  greater  safely  is  secured 
by  the  tubular  cotton  plug  of  the  author  wliich  is  described 
later. 

2.  Vesaela  u-ith  Tubular  Plugs. — When  I  began  in  1879-80 
the  pure  culture  of  a  large  number  of  putrefactive  bacteria, 
which  had  been  isolated  by  the  capillary-tobe  method,  I  first 
used  stoppers  in  the  form  of  short  pieces  of  rubber  tubing,  in 
one  end  of  which  small  sterilized  tannpons  of  cotton  were  fixed. 
The  vessels  which  were  closed  by  these  tubular  stoppers  were 
larger  and  smaller  flask-shaped  or  test-tube-shaped  glasses, 
which  had  a  short  and  broad  slightly  conical  neck,  with  rela- 
tively narrow  mouth  (2  to  4  mm,)  ovei'  which  the  rubber  tube 
could  be  slipped  (Fig.  9,  III-V.). 

Tlie  tubular  stoppers  are  prepared  as  follows ;  The  cotton  is 
sterilized  at  100°  C.  The  rubber  tube,  6  to  8  cm.  long,  is  steril- 
ized by  steam,  wrapped  in  paper.  It  should  be  a  little  larger 
than  the  top  and  a  little  smaller  than  the  bottom  of  the  conical 
neck  it  is  to  fit.  After  cooling,  the  tubes  are  unwrapped,  and 
by  the  aid  of  small  forceps,  half  filled  with  tampons  of  the 
sterilized  cotton,  which  must  be  so  large  and  firm  that  they 
bulge  the  tube  slightly  (Fig.  9,  V.).  The  advantages  of  these 
stoppers  are,  obviously:  a.  In  opening  and  closing  the  flasks 
the  cotton  and  the  dust  that  has  collected  on  it  are  not 
touched,  b.  The  apparatus  is  opened  and  closed  at  a  point 
where  its  surface  can  always  be  easily  freed  from  dust.  c. 
The  opening  through  which  inoculation  is  effected  is  smaller 
than  with  test-tubes. 

The  same  principle  was  afterward  applied  in  a  more  ade- 
quate form  in  the  so-called  Pasteur  or  Chamberland  flasks 
(Fig.  10)  which  are  much  used  in  Pasteur's  laboratory.  The 
cap  of  these  is  not  made  of  rubber  but  of  glass,  and  is  closely 
fitted  to  the  neck  by  grinding.  Unlike  the  flasks  with  rubber 
tubes,  they  can  be  sterilized  entire  at  150°  C,  and  hence,  as  a 
rule,  are  preferable  to  the  latter.     The  flasks  and  caps,  which 
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belong  together,  are  numbered  correspondingly  with  Bruns- 
wick black  {Fig.  10). 

Notwithstanding  the  dec^ided  superiority  of  the  tubular  cap 
over  the  simple  cotton  plug,  the  latter  as  a  rule  is  used  evi-n 
in  fluid  cultures;  but  the  rubber  cap  is  always  useful  when  a 
narrow  tube  is  to  be  plugged  with  cotton  (r/.  Fig.  56  and  Fig. 
58).  By  means  of  a  bored  rubber  stopper,  a  tubular  cap  can 
be  adapted  to  any  flask  (Fig.  9,  VI.). 

3,  Other  Culture  Apparatus. — A  pair  of  small  glass  trays 
{3  to  5  cm.  in  diameter)  can  be  used  for  cultures,  one  sernng  as 
a  lid  for  the  other  (Fig.  V.i).    They  have  the  advantage  over 
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vessels  plugged  With  cotton,  that  their  contents  are  more 
easily  accessible,  even  for  microscopic  examination,  but  they 
are  less  secure  against  foreign  germs. 

A  far  more  reliable  security  against  contamination  is 
afforded  by  glass  boxes  witli  overlapping  and  ground  covers 
(Fig.  11),  such  as  Soyka  uses  for  his  liermetically  sealed  "mu- 
seum cultures  "  (c/.  Chapter  VI.). 

A  number  of  other  contrivances  for  cultures  adapted  to 
particular  purposes  will  be  described  later.  The  apparatus 
for  cultivating  anaerobic  bacteria,  and  for  cultivating  bacteria 
under  the  microscope,  are  for  convenience  left  for  treatment 
in  later  chapters,  devoted  to  tbese  subjects. 


CHAPTER  III. 

CULTURE-MEDIA,  AND  THEIR  INTRODUCTION  INTO  TEST- 
TUBES,   FLASKS,   ETC. 

It  would  be  useless  to  mention  the  enormous  number  of 
solutions,  infusions,  etc.,  which  have  been  applied  advantage- 
ously in  various  bacteriological  investigations,  and  moreover 
it  may  obviously  be  necessary  for  each  experimenter  to  use 
the  most  dissimilar  culture-media,  and  to  vary  them,  within 
wide  limits,  by  the  addition  or  removal  of  one  substance  or 
another  according  to  the  object  of  the  investigation.  Direc- 
tions are  given  here  for  the  preparation  of  only  such  fluid  and 
solid  media  as  have  been  found  especially  useful  in  the  study 
of  pathogenic  micro-organisms  during  the  last  few  years. 
They  are  commonly  made  in  the  conical  Erlenmeyer  flasks 
(Fig.  10,  Vn.).  These  conical  flasks  will  be  frequently  men- 
tioned in  the  following  pages,  where  they  are  designated  as 
large,  medium,  and  small,  holding  respectively  1,500,  500,  or 
100  gm. 

A.  Fluid  Media. 

1.  Flesh  Water. — Even  the  simple  decoction,  made  by  cook- 
ing meat  in  water,  with  an  acid  reaction,  affords  a  good  nutri- 
ent substance  for  a  large  number  of  bacterian  forms,  but 
when  it  is  neutralized  by  the  addition  of  a  little  sodium  carbon- 
ate, a  fluid  is  obtained  in  which  a  large  number  of  the  most 
important  pathogenic  germs  3^et  known,  also  thrive.  For  the 
preparation  of  broth,  different  kinds  of  meat  are  used  accord- 
ing to  circumstances,  and  the  procedure  is  some^v^lat  different 
in  the  various  laboratories.  This  is  worth  noting,  because 
we  must  be  prepared  to  recognize  in  our  present  imperfect 
knowledge  concerning  the  nutrition  of  bacteria,  that  slight 
variations  in  the  preparation  may  give  rise  to  differences  in 
the  results  of  cultures. 
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Thf  rwo  most  common  methods  of  preparation   are  th< 

rf.     fUmiUnih  j"Bu  —  A  pound  of  lean,  scraped,   or  finely 

rhoitn^  *>^^  ^  niaced  in  an  enamelled  kettle,  or  a  larg'e  flask 

M-it:  ,   ar^  n    dsjoiiiw^  m-at-er.    The  mixture  is  cooked  for  hal 

;i'   tKiC  dUu  lih.M'-H.     Tbe  filtrate  is  neutralized  or  rendered 

^^.iir-'it?    -isCLunv    >v  uxuin^  to  it,  drop  by  drop,  a  solution  of 

o'.^^tMSKir    or  mi*s^iiu.re»  of  sodium.    It  is  then  again  boiled 

k.     t.<^»«4i    .u    tuur.  >y  which  time  the  insoluble  albuminoids 

i^..»-    t.«at^tiiaLeu  \C.  Fi-aenkel),  after  which  it  is  allowed  to 

v.**4*  ^utu    ut;  iat  >oiidities.     Huving"  been  once  more  filtered, 

tft«     v^nkic  ^roiih  is^  titled  into  small  vessels  (usually  medicine 

H*^Lit^    or  re^OrtubetyJ.   plu^r^red  with  cotton,  cf.  p.  460),  in 

vuau  it-  i>.  lin^Hy  steriiused  in  the  steam-cylinder  for  a  quarter 

•»  :ia  hour.     Vov  i^crettter  security,  it  is  again  sterilized  on  the 

O4io^iu^   d;Ay    (disconnected  sterilization,  cf.  p.  446).    With 

.\M.a  u^w  cooking,  the  clear  filtered  broth  may  become  clouded, 

>i4i  ih%;  lurbuiity  disappears  on  cooling,  otherwise  it  is  neces- 

>4»^A  to  t>^pca>t  the  cooking  and  filtration  several  times,  until 

•  iic  iluid  is.  obtained  perfectly  clear.    This  decoction  of  meat         e^-1 
X  tviwvvu  m  the  laboratory'  as  bouillon  (B)  in  contrast  with  the 

.'*•  FIh^  water  (K),  in  the  more  restricted  sense.    A  pound 

v»i  v'UoppoU  lean  beef  is  covered  with  a  litre  of  water  and  set 

u  M\  icc-chofiit  for  twentj'-f our  hours,  after  which  it  is  thor- 

.;:i;n  >.!Mkrn  aiul   tUttMvd  through  muslin,  the  juices  being 
>\  I  iiii-;   oui    iroiii   tlu'  meat.     In   this  wav  a  litre  of  flesh 

*  • 

\  ..ui     N   »»l>i.mieil,  whieh  is  then  eooked,  filtered,  rendered 
.    ..  uix    ilkiiine,  ele.,  as  before. 

I  lu    iKiihiivMi  ol  i>..">  por  cent  of  table  salt  increases  the  value 
';x'ih    iiul   iK.Nh  extraet  as  a  culture  tluid  for  a  number  of 

Mi.     ivUiiiiuii  of  live  per  cent  of  glycerin   (before  the  last 
'I  lit  aiion^   >;i\es   an   exc(»llent    medium    for  the  tubercle 
«.■    i:iu  .  V  Kun\  .uivl  Noearil). 

\  »Un  u»:i.,l\    I  h<Me  may  also  be  occasion  for  varying  the  com- 
M  .    iHMi  *.|    I  !»»•  i»ouilU>n  b\-  \\w  addition  of  various  other  sulv 
=  Mu  V ..,      /.    prpioiie.  ^ane  or  i^rape-sugar,  acetic  acid,  etc. 

\  M  .,-\\'.\  •Ir.-.h  waier  ean  also  be  obtained  bv  the  solution  in 
\»  ««.  1  "'    I    .u:i  (Mo  iiuantity  of  some  meat-extracts,  followed 

•  v    XI  I  \   vaun.:    ■  vlisvvMuuvttHl "  sterilization  (because  of  the 
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numerous  resistant  germs  oftt'n   present  in  these  extracls), 
neutralization,  filtration,  etc. 

c.  Liebig's  extract  (E),  5  gin.  to  a  litre  of  water,  is  to  "be 
recommended,  and  especially 

d.  Cibil's  extract  (C),  20  gm.  to  a  litre  of  water 

Of  other  nutrient  fluids,  only  the  following,  of  proved  and 
recognized  value,  will  be  nnnied; 

2.  Aqueous  decoction  of  liver,  lungs,  and  other  viscera. 

3.  Neutmlized  or  slightly  alkaline  wine  (used  at  one  time 
by  Pasteur)  in  the  pure  cultivation  of  the  bacillus  of  splenic 
fever,  on  a  large  scale. 

4.  Infusion  or  decoction  of  wheat,  haj',  cabbage. 

5.  Yeast-water,  a  filtered  and  sterilized  decoction  of  100 
parts  water  to  10  parts  compressed  yeast. 

For  thp  cultivation  of  yeast  and  moulds,  the  following  are 
especially  adapted : 

6.  Beer-wort,  a  decoction  of  dried  and  pulverized  malt,  ob- 
tainable at  every  brewery.  This  must  be  cooked  for  an  hour 
and  then  filtered,  before  use.  but  it  is  hard  to  obtain  it  clear, 

7.  Decoction  of  horse  dung  (and  of  the  excrement  of  other 
herbivora).  One  part  of  fresh  horse  dung  is  mixed,  bj'  the  use 
of  a  glass  rod,  with  three  parts  of  water,  set  in  a  cool  place  for 
twenty-four  hours,  after  which  the  mixture  is  cooked  for  an 
hour,  and  filtered  thiough  a  double  filter,  which  is  a  verj-  slow 
process  (unless  a  filter  pump  is  used).  The  filtrate  is  again 
cooked  for  some  time  ami  if  necessary  refiltered,  after  which 
it  is  filled  into  small  receptacles,  sterilized  in  the  steam- 
cylinder,  and  boiled  twice  for  fifteen  minutes,  with  a  day  be- 
tM'een. 

8.  Decoction  of  prunes,  which  is  best  prepared  as  follows: 
The  primes  are  allowed  to  stand  for  a  day  in  a  little  wat-er,  in 
which  they  aiv  then  cooked  carefully,  so  that  they  remain 
unbroken.  The  fluid  is  afterwai-d  Altered  and  boiled  down 
somewhat.  In  some  cases  it  may  be  desiraVile  to  reduce  the 
acidity  of  the  decoction  by  the  addition  of  sodium  phosphate. 

0.  Decoction  of  other  dried  fruits,  e.  g.,  raisins,  dried  pears, 
etc. 

The  horse  dung,  prunes,  raisins,  etc.,  used  in  making  these 
decoctions,  may  be  preser^'ed  in  a  sterile  condition,  for  use  as 
solid  media  in  the  culture  of  moulds,  j'easts,  etc. 

A  neutral  or  verj'   slightly   acid   beer-wort   is  especially 
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adapted  to  the  culture  of  Mucoriui;  while  for  the  \'arious 
species  or  Aspergillus  a  simple  acid  mixture  of  wort  and 
prune-juice  is  an  especially  fi^roiKl  medium,  as  O.  Joli.  OlsoB 
has  told  me.  A  mixtuii!  of  the  thi-ee  liquids  numbered  6,  7, 
and  8,  may  at  times  be  useful.  The  reader  is  referred  to 
Chapter  XI.  for  directions  for  collecting  and  preparing  prima- 
rily sterile  nutrient  fluids. 

When  a  large  quantity  of  culture  fluid  has  been  prepared, 
it  is  distributed  iu  several  medicine  bottles  (or  Erlenmeyer 
flasks)  holding  one  or  two  hundred  grams,  previously  plugged 
with  cotton  and  sterilized  at  150°  C.  In  these  smaller  vessels 
the  fluid  is  finally  sterilized  in  the  steam  cylinder  for  five  to 
flfti'L-n  minutes  on  two  sucessive  days.  It  can  then  be  pre- 
served as  long  as  is  wished,  in  a  dry  place,  provided  the  flasks 
are  well  plugged.  The  safest  plan  is  to  use  a  large  cotton 
plug,  and  to  tie  over  it  several  layers  of  (liter  paper  (or  to 
cover  it  with  a  sterilized  thin  rubber  cap,  such  as  the  Germans 
now  use  extensively). 

Formerly  "Pasteur's  fluid"  (pure  rock-candy,  10  gin;  am- 
monium acetate,  0.1  gm.;  and  the  ashes  of  1  gm.  yeast,  all  dis- 
solved in  distilled  water),  "Mayer's  fluid,"  or  "Cohn's  fluid" 
(potiissium  phosphate,  0.5  gm,;  magnesiimi  sulphate. 0.5  gra.; 
tribasic  phosphate  of  potassium,  0.5  gm. ;  acetate  of  ammonium, 
1  gm. ;  water,  100  gm.)  were  used.  These  fluids  are  little  suited 
to  the  cultivation  of  bacteria.  It  must  also  be  remembered 
that  Pasteur  .by  no  means  introduced  such  mineral  solutions  as 
suitable  nutrient  fluids  for  microbes,  but  to  show  (1858)  that 
yeast  cells  can  produce  albuminoids  from  a  carbo-hydrate  and 
an  inorganic  niti-ogenous  compound,  when  the  necessary  ash- 
constituents  are  also  present, 

B.  Solid  Media. 

The  systematic  use  of  solid  nutrient  media,  especially  of 
nutrient  gelatin  (Robert  Koch,  1881),  marks  a  turning  point  in 
the  history  of  bacteriological  technology.  Brefeld  had  previ- 
ously employed  nutrient  gelatin,  but  essentially  only  to  cbe^k 
the  drj'ing  of  slide-cultiii'es.  The  starting  point  for  Koch's  im- 
portant discovery  was  the  long-known  fact  that  the  cut  surface 
of  a  cooked  potato,  laid  away  for  some  time  exposed  to  the 
air,  becomes  the  seat  of  large  and  small  colonies  of  mould. 
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jreast,  and  bacteria^  the  last  two  of  which  often  occur  as 
small  distinct^  slimy  colonies  of  various  colors.    Each  colony^ 
a  rule,  contains  only  one  form  of  yeast  or  bacteria,  which 
developed  from  a  germ  that  fell  from  the  air  and  found 
in  the  potato  a  favorable  soil  for  its  growth  (first  noticed  by 
Hoffmann,  in  1869,  and  utilized  by  Schroeter  in  1872,  in  his 
cultivation  of  pigment  bacteria).    If  we  imagine  these  germs 
"to  have  fallen,  not  on  the  solid  surface  of  the  potato,  but  on 
sm  equally  large  surface  of  some  fluid  in  which  they  could 
"thrive  as  well,  it  is  easily  seen  that  the  several  forms  would 
liave  run  together  after  a  short  time,  motile  and  quiescent 
teing  mixed  together.    Some  of  the  germs  which  succeeded 
in  developing  upon  the  potato,  where  the^^  found  space  un- 
disturbed by  other  colonies,  would,  perhaps,  have  failed  to 
develop  at  all  in  the  fluid,  yielding  to  others  in  the  struggle 
for  existence.    The  s;ime  germs  which  in  the  fluid  produced 
a  motley  tangle  of  intermingled  forms,  gave  a  series  of  well- 
separated  colonies,  on  the  solid  medium. 

AVhen  Koch  had  become  aware  of  the  extraordinary  ad- 
vantage offered  by  cultures  on  solid  media  over  those  in  fluids, 
he  sought  to  give  various  useful  culture  fluids  a  solid  form, 
and  he  succeeded  in  doing  this  by  gelatinizing  them,  in  the 
manner  to  be  described.  The  "nutrient  gelatins"  so  pre- 
pared, have  the  advantage  over  potato,  that  their  chemical 
composition  can  be  varied  within  wide  limits,  so  that  solid 
culture  media  may  be  produced  for  such  bacteria  as  cannot  be 
found  on  potato.  They  are,  further,  transparent,  which  ren- 
ders possible  the  observation  of  the  growth  of  bacteria  within 
the  gelatin,  as  well  as  the  microscopic  examination  of  the 
culture.  Finally,  they  are  liqueflable  at  a  low  temperature, 
which  is  of  decided  value  for  their  application  to  the  isolation 
of  the  different  bacterian  germs. 

A  low  melting  point,  however,  limits  in  some  ways  the  use- 
fulness of  gelatins,  since  it  makes  it  impossible  to  employ 
them  for  cultures  at  much  above  20°  C.  Koch  therefore  in- 
troduced for  such  cultures  a  second  gelatinizing  substance, 
agar-agar,  which  remains  solid  at  the  highest  temperatures 
used  for  culture  investigations.  The  same  remark  applies  to 
sterilized  blood-serum,  which  Koch  found  a  method  of  pre- 
paring. 

It  was  said  above  that  the  introduction  of  solid  culture- 
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media  marks  a  turning  point  in  the  liistory  of  bacteriologii 
technolog;^-.  Tills  is  doubly  tiue.  In  tiie  first  place,  it  has 
come  possible  by  them  to  surely  and  easily  isolate,  and  cull 
vate  in  a  state  of  purity,  the  various  bacterian  forms,  aa 
evident  from  what  has  been  said,  and  as  will  be  shown  mo 
in  detail  in  the  next  chapter.  But  the  introduction  of  solid 
media  has  also  in  many  ways  siniplifled  bactt'riological  work, 
making  it  possible  to  work  with  far  simpler  apparatus,  and  at 
the  same  time  with  far  better  control  and  far  greater  cei 
tainty,  aside  from  other  reasons,  because  any  accidentally 
troduced  foreign  germ  manifests  itself  more  readily  when 
forms  a  limited  colony  on  or  in  the  gelatin,  than  when  il 
progeny  in  a  fluid  become  scattered  and  mixed  among  all  tl 
other  bacteria. 

It  must  not  be  forgotten,  however,  that  there  are  also  limits 
to  cultivation  upon  solid  media,  and  that  it  by  no  means  neces- 
sarily renders  fluid  cultures  superfluous;  so  that  the  same 
care  is  due  to  the  technique  of  the  latter  as  formerly.  To  men- 
tion a  single  instance  of  many:  it  is  obvious  that  experiments 
concerning  the  fermentation  products  of  bacteria,  and  their 
nutrition,  may  demand  the  use  of  cultui-e  fluids  which  have  a 
very  simple  chemical  composition,  but  which  would  be  changed 
into  very  troublesome  and  complex  mixtures  by  the  addition 
of  gelatin  or  agar-agar.  In  addition  to  this,  the  usefulnessj 
of  a  culture  fluid  for  certain  bacteria  is  at  times  lessened 
destroye^l  by  the  addition  of  gelatin,  etc. 

1.  Boiled  Potato. — According  to  circumstances,  the  pi 
paration  and  application  of  potatoes  varies  a  little,  so  that  oi 
either : 

1.  tiimpiy  cuts  them  in  two,  and  lays  them  in  a  moi 
chamber.  The  problem  in  preparing  them  is  fli-st  and  chiefly^'! 
to  remove  or  sterihze  the  dirt  adhering  to  them,  which  alwayS' 
contains  large  numbers  of  particularly  resistant  bacillus  spores. 
To  this  end  as  clean  and  smooth-skinned  potatoes  as  possible 
are  selected.  Then  they  are  repeatedlj'  washed  in  water,  and 
any  remaining  dirt  is  carefully  scrubbed  off  under  water,  with 
a  bi'ush.  By  the  use  of  a  pointed  knife  any  diseased  or  injured 
parts  of  the  skin,  as  well  as  the  changed  pai-ts  of  the  under- 
lying parenchyma,  are  removed.  The  potatoes  are  then  laid 
for  some  time  in  a  0,1  per  cent,  sublimate  solution,  wrapped 
singly,  without  being  dried,  in  thin  wrapping  paper,  and  ex- 
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posed  fni-  h;vlf  an  houf  to  streaming  steam  at  100°  C.  After 
twentj-foiii'  hours  the  stonmitig  is  repeated  for  fifteen  minutes 
and  the  potatoes  are  nsiidy  for  use.  They  are  taken  from  th« 
paper  one  at  a  time,  held  between  thumb  and  one  finger  of 
the  left  hand,  which  has  pre\iously  been  washed  in  subUniate, 
and  are  halved  hy  a  table  knife  that  has  been  carefully  steril- 
ized by  being  di-awn  several  times  through  the  flame,  oi-  by 
prolonged  heating  at  150'  C.  (wrapped  in  paper  in  the  steril- 
izing oven).  The  halves  are  then  quiekly  laid  with  the  cut 
faces  up,  in  a  moist  chamber,  e.g.,  under  a  bell  glass  set  on  an 
earthen  plat*-  (or  in  the  flat  pairs  of  trays  similar  to  Pig.  13, 
but  about  20  cm.  in  diameter  which,  though  they  cannot  be 
so  easily  obtained,  are  safer  and  have  the  advantage  that 
they  can  be  set  away  one  on  top  of  the  othei-).  Dish  and  bell 
glass  have  first  been  carefully  cleaned  in  water  and  rinsed  in 
1.0  per  cent  sublimate;   and  one  or  two  thicknesses  of  filter 


paper  moistened  in  the  same  solution  have  been  laid  in  the 
bottom  of  the  plate.  A  potato  cooked  and  divided  in  this 
manner,  placed  under  a  bell  glass  is  one  of  the  simplest  ar- 
rangements for  cultivating  bacteria,  but  it  is  always  exposed 
to  contamination  ^^\  germs  from  the  air.     This  is  avoided  by : 

2.  Dividing  the  potatoes  into  prismatic  pieces  (or  cylinders, 
by  the  use  of  a  small-sized  tin  cotter  made  like  common  apple 
corers)  and  putting  these  in  plugged  test-tubes.  In  this  case 
it  is  only  necessary-  to  cleanse  the  surface  of  the  potato  with 
brush  and  sublimate  solution.  After  the  potatoes  have  been 
steamed  once  for  five  minutes,  they  are  pared  and  with  sterila 
inslnmients  cut  into  pieces  which  are  quickly  placed  in  the 
test-tubes  already  sterilized  in  the  usual  way,  after  which  they 
are  steamed  for  a  quarter  of  an  hour. 

3.  Nicer  cultures  are  obtained  by  cutting  the  cooked  and 
pared  potato  into  round  discs,  which  are  laid  in  the  bottom 
of  a  small  pair  of  glass  trays  (Fig.  13.  cf.  Fig,  11,  as  well  as 
Soyka's  museum  cultures),  which  after  being  wrapped  in  paper 


Bacttriotogicai   Techm^gy. 

are  then  stMuned  Tor  fifteen  minutes.  Such  discs  are  best  cut 
out  by  aid  of  a  small  tin  ring-. 

4.  Potato  broth  prepared  by  mashing  pared  boiled  pota- 
toes and  adding  a  proper  amount  of  water  can  be  orcasionally 
U9ed  with  advantage,  if  an  especially  large  culture  surface  is 
desintl. 

2.  Qtiatiniztd  Media. — If  we  desire,  according  to  Koch's 
dIrrctioQs,  to  change  our  dilTerent  culture  fluids  into  solid  and 
traospsarent  but  UqueOable  substances  we  make  use  of  the 
folloning : 

a.  Oelatin. — ^The  finest  French  gelatin,  which  comes  in 
Uiin  oblong  sheets  of  about  2,5  gin.  weight,  is  used.  Five,  or 
oomiuonly  ten,  per  cent  of  this  is  added  t-o  the  nutrient  Quid, 
djjisolved.  cooked,  rendered  slightly  alkaline,  cleared,  filtered, 
poured  into  smaller  vessels  and  steamed  twice  with  a  day's 
interval. 

6.  Agar^iQar  (The  Asiatic  name  of  several  peculiar  gela- 
tinous algWi  which  grow  in  the  Indian  Archipelago  and  come 
Into  the  market,  dried  in  yellowish  cartilaginous  strips  [or 
^ongA'  prisms] ). — When  cooked  in  water  this  forms  a  stiff 
jelly  and  can  he  added  to  the  various  culture  fiuids  in  a  quan- 
tiTy  of  1  to  i  per  cent.preeisely  like  gi'latin.  As  :i  rule  we  use 
1.5  per  cent,  which  is  dissolved  by  long  cooking  and  rendered 
shghtly  alkaline,  after  which  it  is  cleared,  filtered,  etc. 

In  passing  to  a  fuller  description  of  the  preparation  of  the  gel- 
atinizing substances,  we  must  dwell  briefly  on  the  advantages 
and  disadvantages  attending  the  use  of  each.  Agar-agar  was 
mtro«luced  by  Koch,  as  above  iudicatetl:  (a)  because  it  melts 
at  a  much  higher  temix-i-aturv  than  gelatin,  and  can  there- 
tore  be  used  for  cultures  on  a  solid  medium  at  a  higher  tem- 
perature (30^-40'  C.  or  higher) :  (6)  it  has  also  the  advantage 
as  compaixHi  with  gelatin  that  it  endures  cooking  for  a  longer 
time  without  diminution  of  its  gelatinizing  power;  {c)  there 
are  many  bacteria  which  Uixuefy  gelatin  in  their  growth,  but 
do  not  alfect  agar  In  this  manner,  which  in  many  cases  is  a 
great  advantage.  esp<'cially  in  isolation -cultures.  On  the 
other  hand,  it  must  b»»  sjiid:  {a)  that  because  of  its  low  melt- 
ing (Ktint,  gelatin  is  better  adapteil  to  the  isolation  of  germs; 

(b)  it  gives  a  filtrate  as  clear  as  water,  while  it  is  very  diffi- 
cult, not  to  say  impt>ssil»le.  toget  perfectly  clear  nutrient  agar; 

(c)  the  dilTer^-nce  between   the  mode  of  growth  of  different 
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l>acteria  shows  far  more  clearly  in  gelatin  than  in  agar^  so 
ibhat  two  species  which  give  in  gelatin  colonies  of  very  differ- 
ent appearance^  sometimes  appear  identical  when  they  have 
,^n^wn  in  agar. 

c.  Agar-Oelattn. — To  Jensen  is  due  the  credit  of  combin- 
ing the  good  qualities  of  both  media^  and  avoiding  their  disad- 
^antageSy  by  adding  to  culture  fluids  5  per  cent  of  gelatin, 
^nd  0.75  per  cent  of  agar.  The  introduction  of  this  mixture 
onarks  a  real  advance,  and  it  is  worthy  of  use  as  almost  the 
<^hief  culture-medium,  since  it  is  easily  filtered  clear,  and  lique- 
:fiable  at  so  low  a  temperature  that  it  can  be  used  without 
^iflBculty  for  plate-cultures,  though  it  remains  solid  at  30°- 
^°  C. 

d.  Irish-Moss  (Chondrus  crispus),  rarely  used.  —  Neisser 
Tecommends  a  strength  of  2.5  per  cent. 

The  preparation  of  gelatins,  agars,  and  agar-gelatins,  is 
effected  essentially  in  the  same  manner,  so  that  a  single  de- 
scription will  suffice  for  all.  But  the  length  of  time  during 
ivhich  the  solutions  can  be  kept  at  the  boiling  point  for  steril- 
ization, cleaning,  etc.,  must  be  relatively  short  for  those  con- 
taining gelatin,  which  otherwise  loses  its  power  of  solidifying. 
Agar,  on  the  other  hand,  endures  long  cooking,  while  for  agar- 
gelatin,  a  golden  mean  is  kept.  Gelatin,  as  a  rule,  is  cooked 
ten  minutes  before  filtration,  and  ten  minutes  after.  Agar  is 
best  cooked  forty-five  minutes  before,  and  a  like  time  after; 
and  agar-gelatin  twenty  minutes  before  and  thirty  minutes 
after  filtering.  Further  than  this,  onl^"  clarifying  and  filter- 
ing demand  special  mention. 

Clarifying. — When  the  nutrient  jelly  has  cooked  long 
enough,  it  is  allowed  to  cool  to  somewhere  about  50°  C.  An 
egg  is  then  broken  into  100  gm.  water,  and  gradually  added 
to  the  cooled  but  still  fluid  mixture,  with  which  it  is  thor- 
oughly incorporated.  For  a  litre  of  jell^^  the  entire  egg  is 
used,  a  correspondingly  smaller  quantity  being  used  for  less 
than  a  litre.  When  the  mixture  is  again  heated  to  the  boil- 
ing point,  the  white  of  egg  is  precipitated  in  a  large  yellowish 
curd,  floating  in  a  perfectly  clear  fluid.  After  cooking  for 
some  time,  the  next  step  is  proceeded  to —  * 

Filtering. — This  must  necessarily  be  done  while  the  jelly 
is  still  warm.  If  little  is  to  be  flltered,  it  is  merely  necessary 
to  heat  it  up  well  before  pouring  it  over  the  filter,  so  that. 
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notwithstanding  the  coohng,  it  will  retiiain  fluid  long  enoug'u 
for  all  to  run  through.     But  in  this  case,  both  the  funnel  ; 
flask  need  to  be  first  warmed.     It  is  very  easy  to  wi 
sterilizG  flask,  funnel,  and  filter,  as  well  as  to  moisten  th«^ 
latter,  in  the  manner  sliown  in  Fig.  14.     A  layer  of  water  ona| 
or  two  centimetres  deep  is  poured  in  the  flask,  and  the  funn^ 
and  filter  are  set  in  its  mouth,  the  top  of  the  fimnel  being 
covered  with  several  thicknesses  of  filter  paper,  over  which  a  1 
plate  of  zinc  or  asbestos  is  laid  (glass  is  apt  to  break).     By 
heating  tlie  water  to  the  boiling  jioint  for  a  few  minutes, 
everv'thing  is  sterilized,  warmed,  and  moistened,  in  i 

_  operation.  While  the  water  is  still  ho^;^ 
it  is  poured  out,  and  fllti-ation  can  begin^ 
the  funnel  being  kept  covered  with  a  ziiuifl 
or  asbestos  plate  which  prevents  cooliiis.fl 
to  a  considerable  extent. 

When  larger  quantities  (e.g.,  a  litre)'^ 
are  to  be  filtered  at  once,  there  is  danger 
that  the  gelatin  may  stifl'en   before  the 
completion  of  the  process,  even  though  it 
was  at  first  almost  boiling.    ITiis  is  pre-J 
veuted  by  using  a  hot-water  funnel  (Fig-iJ^ 
15)   a  doiihle-walled  water  bath  with  i 
projecting  arm  at  b.    The  apparatus  i 
filled  with  water  through  the  hole  a,  and< 
AiTBiisemeiit.  j^  j^^^j.  ^^,^^„J  throughout  the  flltnttion  by! 

means  of  a  flame  set  under  b.  8ucli  a  double-walled  funnel 
can  be  made  by  any  tinner,  and  is  far  more  convenient  than 
the  single-walled  Plantamour  funnel  supplied  by  dealers  in 
apparatus,  since  the  latter  must  be  plugged  with  a  perforated 
rubber  stopper  at  c,  as  the  glass  funnel  limits  the  water  on 
the  inner  side.  To  prevent  too  many  germs  from  falling  from 
the  air  nito  the  flask,  a  little  sterile  cotton  is  stuffed  into  t 
mouth  of  the  latter,  about  the  tube  of  the  funnel. 

As  examples,  the  preparation  of  the  three  most  frequently'^] 
used  nutrient  jellies  is  given  in  detail.     Other  combination! 
{e.g.,  C.  A.  G.)  are  also  to  be  recommended. 

C.  Q-.  Cibil's  Qelatin.— 20  gm.  Cibil's  extract  is  added  t 
1  litre  of  distilled  water,  in  which  100  gm.  gelatin  is  t 
dissolved.     Heat  till  "all  is  dissolved.     Render  slightly  : 
line  by  addition  of  sodium  carbonate.    Boil  for  ten  minute 
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Cool  to  50°  O.  Clarify,  as  indicated  above.  Cook  a^in  for 
ten  minutes.  Filter  through  two  thicknesses  of  paper  in  the 
hot-water  funnel.  Pour  into  smaller  vessels,  and  sterilize  for 
a  short  time  in  the  steam  cylinder  on  two  or  three  successsive 
days. 

E.  P.  A.  Feptonized  Agar. — 5  gm.Liebig's  extract;  30 gm. 
peptone;  5  gm.  cane-sugar;  15  gm.  agar;  1  litre  distilled  water. 
Cook  for  an  hour,  render  slightly  alkaline,  and  cool  to  below 
40°  C.  Clarify,  cook  again  for  at  least  an  hour,  fill  into  bottles 
or  test-tubes,  and  steam  for  ten  minutes  on  each  of  two  or 


Pio.  iS.— PUmuunour  Hot-' 


three  successive  days.  If  5  per  cent  of  sterile  glycerin  is 
added  to  this  agar,  and  the  whole  neutralized,  it  forms  the 
glycerin  B.  P.  A.  recommended  by  Roux  and  Nocard  for  the 
cultivation  of  tubercle  bacilli.  This  is  far  easier'  to  prepare 
than  serum,  which  is  used  for  the  same  purpose,  cf.  infra,  p. 
468  et  seq.  and  471. 

K.  P.  A.  G.  Peptonized  Agar-Qelatin.—'Yo  a  litre  of  fil- 
tered flesh-water  (pp.  457, 4.58)  add  5gm,  table  salt,  10  gm,  pep- 
tone, 50  gm.  gelatin,  and  7.5  gm,  agar.  Treat  like  E.  P.  A.,  ex- 
cept that  it  is  to  be  cooked  each  time  only  20  to  30  minutes. 
It  is  safest  before  final  filtration  to  (liter  a  little  into  a  test- 
tube  and  see  if  it  remains  clear  after  boiling  10  to  15  minutes. 
11—31 
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From  my  experiments,  jellies  made  according  to  Mahn,  \^, 
the  use  of  two  per  cent  of  Cibil's  extract  (0.  G. — C.  A. — C,  ,^* 
G.)  afford  quite  as  good  a  raediuin  for  many  sorts  of  bactenv 
as  the  far  more  expensive  peptonized  flesh-water  or  nie:^ 
gelatins,  with  or  without  sugar. 

For  the  cultivation  of  moulds  or  yeasts,  jellies  are  prepar^^ 
by  adding  G.  or  A.  to  the  nutrient  fluids  named  above.  Esp  - 
cially  to  be  recommended,  are: — 

Beer- Wort  Afrar  (B.  A.),  prepared  of  equal  parts  wort  ai^B 
water,  with  1.5  per  cent  agar. 

Baisin  Gelatin  (R.  G.),  a  decoction  of  250  gin.  raisins  in 
litre  of  water,  to  \rhich  is  added  10  per  cent  of  gelatin. 

3.  Serum. — Some  large  glass  jars  [e.g.,  pickle-jars — cf.  Fi^ 
63)  are  tied  up  in  three  layers  of  paper,  and  sterilized  at  140°  ^ 
They  are  filled  with  blood  from  oxen,  calves,  or  horses  (lamla^ 
blood  is  not  to  be  recommended),  collected  during  the  slaugl 
tering  of  the  auimal,  with  as  great  cleanliness  as  can 
obtained  in  a  slaughter  house.  Care  must  be  taken  to  av 
Bhaking  the  jars,  and  they  are  at  once  set  away  to  coagulal 
preferably  in  cold  water.  After  this,  they  are  kept  in  a  coEir 
place  (best  of  all  an  ice-box),  for  24  to  36  hours.  The  seru^i: 
which  lias  now  separated  out,  is  transferred  iu  small  quant-* 
ties  into  plugged  and  sterilized  test-tubes,  by  aid  of  a  pipetW" 
that  has  been  carefully  sterilized.  The  greatest  possible  cai^ 
is  taken  throughout,  since  any  contamination  will  be  moi^v 
fatal  here  than  in  preparing  the  other  culture  media,  becau^^ 
the  final  sterilization  must  be  effected  at  a  low  temperature 
and  consequently  in  an  incomplete  manner.  "Wetting  the  ir^ 
side  of  the  test-tubes  toward  the  top  with  serum  is  especially  tr^ 
be  avoided,  as  this  part  of  the  tube  cannot  be  immersed  in  tltr 
water  during  the  subsequent  heating.  The  water  bath  {Fig. 
is  now  filled  with  the  test-tubes  containing  serum,  and  heal 
until  the  thermometer  indicates  58°  to  60°  C,  at  which  tei 
perature  it  is  kept  for  a  little  over  an  liour,  by  means  of 
small  flanie.  This  is  repeated  daily,  for  a  week.  The  serui 
treated  in  this  manner  has  become  perceptibly  clearer  than 
was  originally,  a  small  amount  of  whitish  precipitate  h; 
separated,  and  a  thin  oily  layer  (of  cholesterin)  floats  ■ 
surface.  All  of  the  less  resistant  germs  are  destroyed  by  tt 
heating. 

It  remains  to  solidify  the  serum  without  loss  of  its  tran 
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parency.    Eoch  effects  this  by  prolonged  heating'  at  68°  C. 
The  water  bath  is  brought  up  to  this  point  and  carefully  kept 
there  during  the  process.    According  to  the  peculiarities  of 
different  lots  of  blood,  the  time  required  for  solidifying  serum 
varies  from  one  to  several  (6  to  8)  hours,  so  that  it  is  necessary 
to  examine  a  couple  of  tubes  from  time  to  time  to  see  if  the 
coag'ulation  has  begun.    The  heating  is  stopped  when  it  be- 
comes easy  to  invert  the  test-tube  without  loosening  the  serum, 
which  is  now  an  amber-yellow  jelly,  in  all  cases  sufficiently 
clear  in  transmitted  light  to  permit  observation  of  the  pecu- 
liarities of  cultures  growing  along  inoculation  punctures  made 
in   it.     The  fewer  red  corpuscles  originally  present  in  the 
serum,  the  clearer  and  more  attractive  it  becomes  after  coagu- 
lation; but  use  can  be  made  of  a  somewhat  red  serum,  espe- 
c^ially  for  cultures  on  the  surface. 

The  last  heating  at  about  70°  C  not  only  gelatinizes  the 
^kerum,  but  also  naturally  contributes  to  a  complete  steriliza- 
tion; yet  one  can  ov\y  be  sure  of  having  killed  all  germs  by 
cionvincing  himself  that  the  tubes  remain  free  from  bacteria 
Si.fter  standing  for  some  time,  a  couple  of  weeks,  at  the  tem- 
X>©rature  of  the  room,  or  three  or  four  days  in  the  brood-oven 
^x%  30**  C.     (C/.  Chapter  VI.) 

An  inconvenience  in  the  use  of  the  water  bath  for  steriliz- 
Xng  and  coagulating  serum,  already  indicated,  is  that  the  cot- 
"ton  plugs  and  the  upper  part  of  the  tubes,  which  project  above 
^he  water,  are  not  exposed  to  so  high  a  temperature  as  the 
t:hermometer  shows.  This  is  avoided  by  using,  instead  of  the 
"Vrater  bath,  a  common  hot  chamber  of  the  sort  indicated  in 
<!Jhapter  VI.,  such  as  it  is  always  necessary  to  have  for  use  as 
Sk  brood-oven. 

If  it  is  desired  to  solidify  the  serum  with  a  large  oblique 
surface  (Fig.  5,  II.),  the  test-tubes  must  be  laid  in  the  chamber 
in  a  nearly  horizontal  position.  They  are  best  put  in  a  flat 
\>ox  which  can  be  obliquely  set  in  the  brood-oven. 

Koch  uses  for  this  purpose  a  shallow,  quadrangular  ther- 
:inostat  covered  with  glass  and  felt.  This  is  shown  in  section  in 
liHg.  16.  The  bottom  of  this  is  30  cm.  square  (inside  measure) 
and  the  layer  of  water  between  the  double  walls  is  6  cm.  deep 
in  the  bottom  (fxd)  and  3  cm.  wide  at  the  sides  (66).  The  pro- 
jecting edge  of  the  outside  wall  (c)  rises  a  cm.  above  the  rest 
and  so  incloses  a  space  for  a  cover  consisting  of  a  square 
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plate  of  ^lass  (cf)  (which  renders  possible  a  quick  obsen'alion 
of  the  temperature  and  the  condition  of  the  serum),  and  a 
sheet  of  felt  (e)  which  is  a  poor  conductor.  Water  is  poured 
m  thTOugh  the  tube  (/),  while  air  is  allowed  to  escape  throu;?h 
a  similar  tube  at  the  otlier  end.  The  apparatus  is  set  obliquely 
by  putting  a  couple  of  blocks  ([7)  under  two  of  its  lej^s.  This 
size  accommodates  two  rows  of  test-tubes  between  which  a 
thermometer  is  laid. 

This  combination  of  '■Pasteurization"  and  "disconnected 
heating,"  which  has  been  outlined  (c/.  pp.  446, 447)  (irst  used  by 
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Xoch  in  preparing  serum  for  the  cultivation  of  the  tubercle 
bacillus,  must  always  be  used  when  the  blood  has  not  been 
collected  with  the  greatest  possible  cleanliness.  But  when  the 
occasion  offers  for  collecting  blood  by  skilfully  bleeding  the 
animal,  with  sterile  instruments,  after  carefully  washing  the 
neck  of  the  hoi-se  or  cow  with  0.1  per  cent  .<iublimate,  it  is 
usually  safe  to  omit  the  tedious  and  diflicult  preliminary  steril- 
ization and  immediately  proceed  to  soli<iify  it  at  68°  to  70°  C. 
after  putting  it  into  the  test-tubes. 

If  it  is  desired  to  keep  senim  sterile  for  some  time  in  a 
large  vessel,  the  method  that  has  been  desci-ibed  cannot  be 
used,  but  it  is  best  to  filter  it  through  a  Cbamberland  filter 
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<under  low  pressure)  into  a  Pasteur  flask  (Fig.  67),  the  tube  of 
^which  is  then  quickly  sealed  by  melting,  and  is  first  opened 
xvhen  the  fluid  is  distributed  into  test-tubes. 

Serous  accumulations^  such  as  those  of  ascites,  pleuritis,  or 
hydrocele,  which  can  also  be  used  as  culture  media  (c/.  Chap- 
tier  XL),  are  treated  exactly  like  blood  serum. 

If  6  to  S  per  cent  of  sterilized  glycerin  is  added  to  the 
fiuid  serum  and  this  is  solidified  at  a  slightly  higher  tempera- 
"fiure  than  that  which  has  been  given  (75°  to  78°  C.)  solid  gly- 
<2erin  serum  is  obtained,  which,  according  to  the  observation 
<5f  Roux  and  Nocard,  is  a  much  better  culture  medium  for  the 
tubercle  bacillus  than  serum  alone. 

Serum  can  also  be  applied  as  a  gelatinizing  constituent  of 
^iulture  media,  like  gelatin  or  agar.  Toeffler  has  advanta- 
.^T^ously  used  a  mixture  of  three  parts  of  sterilized  fiuid  serum 
si.Dd  one  part  of  neutralized  bouillon,  containing  one  per  cent 
^Df  peptone,  one  per  cent  of  grape  sugar  and  0.5  per  cent  of  table 
^alt.    The  mixture  was  solidified  at  66°  C. 

4.  Softened  White  Bread, — White  bread  is  cut  in  slices 

^nd  the  soft  part  is  broken  from  the  crust  in  small  pieces, 

"^^hich  are  laid  in  a  thin  layer  under  filter  paper,  to  dry  in  the 

^ir.     When,  after  a  few  days,  it  is  dry  enough  to  crumble,  it 

4s  finely  ground  in  a  coffee-mill,  and  this  dry  bread  powder  is 

leapt  in  a  jar  covered  only  with  paper.    When  it  is  to  be  used, 

%he  desired  quantity  of  the  powder  is  weighed  out,  and  poured 

&nto  a  sterilized  fiask,  plugged  with  cotton,  so  that  it  forms  a 

level  layer  in  the  bottom  of  this  (about  8  gm.  are  used  for  one 

M^t  the  smallest  Erlenmeyer  flasks).    By  the  use  of  a  pipette, 

sibout  two  and  a  half  times  its  weight  of  sterilized  water  is 

slowly  poured  over  it.    The  bread  broth  formed  in  this  way  is 

sterilized  twice  by  heating  it  half  an  hour  in  streaming  steam, 

"with  an  interval  of  a  day. 

White  bread  can  also  be  used  in  slices  which,  either  with 
or  without  previous  sterilization  by  dry  heat,  are  moistened 
xvith  sterile  water  and  then  sterilized  in  the  steam  cylinder. 
But  by  pulverizing  it,  a  more  uniform  and  handy  preparation 
is  obtained. 

This  moistened  bread  is  particularly  adapted  to  the  culti- 
"vation  of  moulds,  but  many  different  bacteria  also  thrive  upon 
it.  It  can  be  improved  and  varied  by  moistc^ning  it  with 
bouillon,  prune  juice,  decoction  of  manure,  etc.  (Brefeld). 
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5.  Rice  Milk. — Very  recently,  Soyka  has  recommended  the 
following  mixture,  which  he  has  employed  with  success  for  his 
sealed  museum  cultures  {of.  Chapter  VI.) :  Rice  meal,  10  gm.; 
milk,  15  cc;  neutral  bouillon,  5  cc,  miugled  very  thoroughly, 
filled  into  glass  trays  by  a  pipette,  and  sterilized  by  discontin- 
uous heating  in  streaming  steam  on  two  successive  days, 
during  which  it  solidifles  in  the  bottom  of  the  tray  as  a  white 

Media. — Of  these,  but  three  will  be 
named:  a.  According  to  Soyka,  other  things  being  equal, 
spore  formation  in  bacillus  anthracis  is  hastened  considerably 
by  the  addition  of  a  certain  quantity  of  sterilized  sand  to  the 
nutrient  bouillon ;  2  to  4  cc.  of  bouillon  to  25  gm,  of  sand  gives 
a  suitable  degree  of  moisture  to  this  "artificial  soil/'* 

6,  Cultivation  upon  moistened  blocks  of  plaster  was  first 
used  by  Engel  for  indncing  the  so-called  spore-formation  in 
yeasts.  Hansen  recommends  blocks  in  the  form  of  truncated 
cones,  3  cm.  high,  4  cm.  in  diameter  at  top,  and  5  cm.  at  bot- 
tom, which  arc  placed  in  small  glass  trays  5  cm.  dc«p,  loosely 
covered  by  similar  inverted  trays.  Sterilized  water  is  poured 
into  the  trays  so  as  to  reach  to  the  middle  of  the  block.'  It  is 
also  possible  to  make  these  blocks  of  any  desired  form.  I 
have,  for  instance,  used  successfully  small  plaster  cylinders 
(moulded  in  glass  tubes),  that  were  placed  in  ordinary  cotton- 
plugged  test-tubes.  It  is  to  be  observed  that  a  mixture  of 
eight  parts  of  plaster  and  three  parts  of  water  is  used  in 
making  the  blocks.  The  mould  in  which  they  are  cast  must 
not  be  oiled.  Before  use  they  are  sterilized  by  dry  heat  of 
115°  C,  since  a  higher  temperature  robs  the  plaster  of  too 
much  of  its  water  of  ciystallization. 

c.  Eggs  are  shaken  up  so  as  to  mix  the  white  and  yolk, 
and  the  surface  disinfected  with  sublimate  solution,  after  which 
a  small  hole  is  made  through  the  shell  at  one  end,  by  use  of  a 
needle,  through  which  the  inoculation  needle  is  mtroduced, 
and  the  hole  closed  bj'  a  little  cotton  and  collodion. 

d.  Colored  nutrient  gelatin.  Noeggerath  prepares  the  fol- 
lowing mixture  of  concentrated  aqueous  solutions  of  aniline 
dyes,  representing  approximately  the  spectral  colors :  meth- 
ylene blue,  2  cc;  gentian  violet,  4  cc;  methyl  green,  1  cc; 
cbrysoidin,  4  cc. ;  fuchsin,  5  cc,  diluted  with  200  cc,  water. 
This  is  allowed  to  stand  10  to  14  days.     Of  the  blue-black  or 
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dark  gray  fluid,  7  to  10  drops  ai-e  added  to  each  10  cm.  of  pep- 
toniztiti  gelatin  (K.  P.  Oi.),  which  is  cooked  a  couple  of  times, 
poured  out  on  white  porcelain  plates,  and  infected  by  scratch- 
cultures  {as  in  Fig.  29).  The  bacteria  by  their  growth  produce 
color  changes  in  the  gelatin,  which  can  be  used  for  diagnostic 
purposes.' 

FiixiNG  THE  Culture  Vessels. 

So  far  as  semm,  bi-ead,  and  rice-milk  are  concerned,  the 
process  has  been  already  described.  Only  the  gelatinizing 
media  need  closer  consideration.  These  are  stored,  hke  culture 
fiuids,  in  cotton-pluggud  medicine  bottles  holding  150  to  250  ec. 
each.  It  is  convenient  to  have,  in  addition  to  these, 
smaller  reservoirs,  e.g.,  large  test-tubes,  so  that  ft  * 
when  only  a  little  gelatin  is  needed  it  will  not  be 
necessary  to  open  a  large  flask,  since  each  time 
that  one  is  openitl,  what  remains  in  it  must  be  re- 
sterilized  for  safety. 

When  the  contents  of  a  storage  bottle  are  to  be 
distributed  into  culture  glasses  they  art"  melted  in 
the  water  bath,  or  better,  the  steam  cylinder.  Test- 
tubes  and  other  relatively  wide-mouthed  vessels 
can  be  filled  by  pouring  directly  from  the  bottle, 
or  better,  by  the  use  of  large  pipettes  (Fig.  IT). 
These  are  cleansed,  dried,  wrapped  in  paper,  and 
sterilized  in  the  usual  manner,  if  their  size  allows,  in 
the  dry  oven  at  150°  C,  otherwise  they  are  drawn 
back  and  forth  for  some  minutes  through  a  gas 
or  alcohol  flame.  To  avoid  contamination  of  the 
pipettos  when  they  are  laid  down,  they  may  be  sup- 
ported on  small  knife-benches  (Fig.  18),  such  as  arc 
frequently  used  by  housekeepers,  the  upper  side  of 
which  is  cleansed  by  flaming  before  they  are  used. 
The  only  other  precautions  to  he  taken  are,  to  close 
the  tubes  as  quickly  as  possible,  and  to  see  that 
each  tube  is  filled  for  at  least  3  cm,  with  gelatin, 
and  that  the  top  of  the  tube  is  not  moistened  where  it  c 
in  contact  with  the  cotton  plug,  or  the  latter  will  become 
fastened  to  the  glass.  When  fiasks  with  a  narrow  neck  are 
to  be  filled,  this  is  best  done  by  aid  of  a  common  wash-bot- 
tlo,  sterilized  by  steam. 
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After  filling,  the  glasses  are  finally  stenlized  in  the  steam 
cylinder  for  the  or  ten  minutes.  If  this  apparatus  cannot  be 
used,  each  test-tube  or  tlasii  is  boiled  hy  itself.  When  the 
gelatin  lias  solidified,  thu  test-tubes  are  bi-st  kept  by  wrap- 
ping a  few  together  in  paper,  by  which  tiie  surface,  and  espe- 
cially the  cotton,  is  kept  from  becominff  dusty. 

After  standing  for  some  time,  the  gelatin  begins  to  dry 
out,  as  is  shoivn  by  the  sinking  of  its  surface  at  thi?  middle  of 
the  tube.  When  a  needle  is  thrust  into  such  gelatin,  it  does 
not  close  after  the  needle  is  withdrawn,  but  a  crack  forma, 
which  may  materially  modify  the  appearance  of  the  culture 
when  bacteria  eventually  develop  along  the  puncture.    Before 
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it  is  used,  such  gelatin  should  iilways  bo  melted  and  allowed 
to  solidify  again. 
,  To  prevent  tho  dr^-ing  out  of  cultures  on  gelatin  or  agar, 
which  is  especially  rapid  whL-n  they  are  kcjit  at  an  elevated 
temperature,  the  cotton-plugged  ends  of  the  tubes  may  be 
covered  with  small  rubber  caps.  Care  should  be  taken  that 
both  the  caps  and  the  cotton  plugs  are  absolutely  sterile,  or 
there  is  danger  of  the  cultures  becoming  contaminated.  Mould 
spores,  especially,  which  are  unable  to  germinate  in  the  un- 
capped and  therefore  dry  plugs,  germinate  readily  in  the  moist 
cotton,  and  grow  through  it.  For  this  reason,  it  is  necessary 
to  singe  the  top  of  the  plugs,  and  to  carefully  disinfect  tho 
rubber  caps  in  sublimate  immediately  before  putting  them  in 
pl.ice.  The  drying  out  of  culture  can  also  be  prevented  by 
singeing  the  cotton,  and  then  dipping  the  top  of  the  test- 
tubes  in  melted  paraffin,  which  quickly  hardens  in  an  air-tight 
layer. 


OHAPTER  IV. 


PURE  MATERIAL  FOR  CULTURES. 

It  has  been  shown  in  the  preceding-  chaptors  that  it  is 
rolativoly  easy  to  sterilize  apparatus  and  nutrient  media,  as 
well  as  to  keep  them  sterile  for  an  unlimited  time.  The  only 
serious  difficulty  in  the  cultivation  of  bacteria  has  alwa.>-s  been 
connected  with  another  point — the  procuring  of  pure  material 
for  starting  the  cultures.  The  ubiquity  and  small  size  of  bac- 
teria have  necessitated  the  application  of  quite  peculiar  and 
complicated  methods.  Their  omnipresence  niakes  it  hard  to 
avoid  foreign  germs,  while  their  minuteness  interferes  with 
the  sowing  of  a  single  germ,  as  is  done  in  the  cultivation  of 
higher  plants. 

For  certain  forms  of  fungi  this  may  be  attained.  Thus, 
Brefeld  Ions' since  (1ST4)  postulated  and  fitlfllled  the  require- 
ments for  his  mould  cultui-es,  that  they  should  originate  from 
a  single  spore,  planted  under  microscopic  control;  and  in  1883 
Emil  Chr,  Hansen,  in  his  work  on  yeast,  which  is  so  full  of 
importance  foi-  breweries,  prepared  his  cultures,  which  demon- 
strably start  from  one  yeast-cell,  by  the  use  of  other  and 
better  methods  than  those  used  by  Brefeld. 

On  the  other  hand,  the  evanescent,  small,  and  little  charac- 
terized germs  of  bacteria  cannot,  as  a  rule,  be  handled  in  this 
way.  It  has  Ynsen  necessary  to  seizt'  upon  other  means  of  get- 
ting- pure  inoculation  material  for  cultures  of  these,  and  in 
1881  Koch  succeeded  in  a  simple  and  ingenious  manner  in 
overcoming-  the  diUlculties  and  indicating  a  way  of  isolatin^^ 
bacteria  ^ruis,  which  will  surely  remain  in  the  future  as  the 
chief  method. 

Before  we  proceed  to  a  description  of  Koch's  method, 
which,  with  vai-ious  modifications,  will  be  constantly  used  in 
the  work  that  follows,  we  must  brieHy  consider  the  earlier 
methods  of  securing  pure  cultures,  not  only  because  of  their 


Satteriatagical   Techttehgy. 

emt  bitmst,  but  also   bfvause  under  certain   circum- 
Si  not  withstanding  the  discovery  of  the  far  more  perfect 
ft  o(  Koch,  we  may  be  obliged  to  use  them,  or  may  Bud 
k  a<t«sotuK*H>us  to  do  so. 

All  of  the  iiiethoils  which  have  thus  far  been  used  for  se- 
ctu'iu^  piin.*  inoculation  material  may  be  arranged  in  two 
lM-UM:i[Mkl  groups:  A,  those  in  which  use  has  been  made  of 
pby»iulci^i:al  dilferences  between  the  bacteria  for  separating 
tbetii:  and  B.  those  in  which  the  actual  separation  of  the  gtirms 
tliHU  one  another  is  used  as  the  means  of  isolation. 

A.  Use  of  Physiological  Differences. 

If,  for  instance,  one  virulent  form  exists  among  a  number 
of  iHtu-pai'aKitic  forms,  in  a  putrid  fluid,  it  may  be  obtained  in 
A  fXa.Vt  of  purity  by  the  inoculation  of  a  suitable  animal,  in 
kbv  blood  of  which  only  the  virulent  form  will  come  to  devel- 
opjueiit  while  the  others  die.  In  this  way,  from  putrid  blood, 
have  been  obtained  the  microbes  of  Pasteur's  rabbit-septi<w- 
HitWj  Koch's  mouse-septiceemia,  and  Davaine's  rabbit-septicfc- 
r  wlu.  Or.  for  another  example:  according  to  Pasteur,  in  the 
blood  of  an  animal  dead  of  splenic  ft-vor,  which  has  been  kept 
at  a  high  tempei-ature,  or  which,  from  the  size  of  the  animal, 
haM  cooled  slowly,  there  is  found,  so  soon  as  putrefaction  has 
set  iu,  besides  the  anthrax  bacillus,  that  which  he  has  called 
the  vibrion  septique  (which  is  identical  with  Koch's  bacillus 
uHlomivtis  ninligni).  Pasteur  succeeded  in  isolating  these  two 
luitho^nic  forms  by  utilizing  their  different  behavior  with 
iiwpect  to  free  oxygen;  for  as  the  first  is  anaerobic  while  the 
^iecol>d  is  aerobic,  and  both  grow  in  broth,  he  obtained  a  cul- 
ture of  one  or  the  other  by  sowing  the  blood  in  receptacles 
from  which  all  air  was  removed  and  kept  out  hy  carbonic  acid 
Ki:f.  Ohapter  YIII.),  op  in  an  ordinary-  culture  vessel.  These 
cxumpU-s  might  be  inci-eased  by  ninny  more,  such  as  cultures 
in  acid  and  alkaline  media,  with  or  without  the  addition  of 
cortain  aiitisi')>tics,  at  higher  or  lower  temperatures,  etc.;  but 
tmly  two  of  the  methods  of  this  class  will  be  dwelt  upon  a 
liltli*  more  fully,  viz.: 

I.  Klvh^'  Fitiviional  Citlfures  {187-^).— A  fluid  in  which  a 
liirgi'  uuHiber  of  dilforent  bacteria  live  and  thrive  together, 
will  lux'i'ssai'ily  not  contain  an   eiiual   mixture  of  all  these 
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forms  at  every  point.  Some  of  the  quiescent  forms  will  sink 
to  the  bottom  or  adhere  to  the  sides,  while  others  can  move 
about  everywhere  in  the  liquid.  Some  forms  will  form  super- 
ficial pellicles^  others  thrive  only  below  the  surface,  where 
there  is  less  oxygen.  Moreover,  according  to  the  nature  of 
the  fluid,  some  forms  will  fill  it  with  great  rapidity,  and  far 
surpass  in  numbers  others  which  only  manage  to  lead  a  re- 
stricted existence  in  the  liquid.  If  a  very  small  quantity  of 
such  a  fluid  containing  bacteria  is  sown  in  a  culture  glass,  in 
all  probability  only  a  few  forms  will  be  transferred,  and  these, 
less  equally  distributed,  will  develop  in  unequal  numbers.  If 
an  extremely  small  quantity  of  this  new  mixture,  containing 
fewer  forms,  is  again  transferred  to  a  new  culture  fiask,  and 
this  process  is  repeated  several  times,  in  all  probability  a  point 
will  finally  be  reached  where  the  material  used  for  the  transfer 
is  absolutely  pure,  i.e.,  includes  only  a  single  kind  of  bacteria. 

This  method  has  only  slight  value,  and  it  is  especially  to 
be  observed  that  such  fractional  cultures  are  by  no  means  to 
be  counted  on  as  finally  giving  a  pure  culture  of  any  specified 
form  among  those  that  were  found  in  the  original  fiuid,  not 
even  that  form  which  was  most  abundant  there.  The  final 
product  is  often  only  one  of  the  most  widely  distributed  of  the 
conmion  putrefactive  bacteria,  which,  even  though  originally 
present  in  small  quantity,  easily  gains  the  advantage  of  the 
others.  Still  this  method  of  fractional  cultures  may  serve  a 
useful  purpose  now  and  then,  as  supplementary  to  others. 

2.  CohrCs  Heating  Method  (1876). — It  had  long  been  known 
that  various  organic  fiuids  (milk,  hay-infusion,  infusion  of 
peas,  etc.),  notwithstanding  rather  long  cooking  and  the  ex- 
clusion of  germs  from  the  air,  became  the  seat  of  bacterian 
development,  and  adherents  of  the  theory  of  spontaneous  gen- 
eration had  repeatedly  taken  this  fact  as  favoring  their  doc- 
trine; but  it  was  first  shown  by  Cohn  in  1876,  in  a  series  of 
experiments  with  hay  infusion,  that  this  must  depend  upon 
the  extraordinary  resistance  of  certain  bacillus-spores  to  heat. 
The  boiling  heat  rapidly  destroyed  all  bacteria  without  spores, 
but  the  latter  (in  Cohn*s  experiments  those  of  bacillus  sub- 
tilis)  where  not  killed — a  fact  which  Brefeld  also  showed  later 
by  direct  microscopic  observation  of  the  germination  of  the 
cooked  spores.  This  afforded  a  means  of  obtaining  pure  ma- 
terial of  certain  spore-forming  bacilli,  and,  as  a  rule,  a  pure 
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bacillus  subtJIis  can  be  obtained  without  difficulty 
awing  mannar:  A  amall  quantity  of  water  is  poured 
hay  in  a  flask,  which  is  kept  for  hours  at  30°  to  40" 

in  the  brood-oven,  or  directly  over  the  flame,  while  %  I 

[neriiiomet-er  is  placed  in  the  fluid).     The  dark  reddish-browa  ' 

infusion  is  diluted  with  dietilled  water  until  it  reaches  a  clear  ! 

golden  color  (s.  g.  1.006),  when  it  is  flltei-ed  through  niiislin,  \ 

neutralized  with  sodium  carbonate,  distributed  in  several  ves-  J 
sels  plugged  with  cotton,  and  cooked  for  ten  minutes,  after 
which  it  is  set  away  in  the  brood-oven  at  30°  to  40°  C.     In  the 
course  of  a  couple  of  days,  a  larger  or  smaller  number  of  the 

vessels  wilt  contain  a  growth  of  bacillus  subtilis,  which  may  ( 

I  n  by  the  fact  that  it  forms  a  Arm  rigid  flhn  on  tho  i 

B  the  liquid.  I 

must  be  remembered  that  among  the  various  resistant  I 
o[  bacilli  there  is  a  great  diffei-ence  in  their  ability  to 

u        heat  of  100°  C.    Some  survive  only  a  very  few  moments  , 

t  1e  others  bear  this  temperature  for  hours  {<•/.  ^ 

The  limitations  of  this  method  are  indicated  i 

lias  been  said.     It  is  possible  to  isolate  by  it  only  ] 

»  which  form  very  resistant  spores,  and  a  really  ] 

I  le  is  obtained  with  certainty  only  when  the  boiled  \ 

\  not  contain  several  different  forms  with  the  same 

njncroi  resistance.     Still  there  will  be  exceptional  cases  in  J 

-vhich  there  is  use  for  cooking  as  an  aid  in  isolation.  1 

B.  Methods  by  Separation. 
1.  The  Capiilary-fube  Method  (Salomonsen,  18T6).— Greater 
success  has  been  reached  by  the  use  of  methods  in  which  an 
actual  separation  of  the  original  germs  is  secured.  The  oldest 
of  these  is  the  following,  the  starting  point  for  which  was  an 
observation  of  the  color  changes  in  putrefying  blood.  During 
decomposition,  bright  red  ox  blood,  deflbrinated  by  whipping, 
assumes  a  dark  red  or  red-brown  color,  which  is  partly  due  to 
the  removal  of  their  color  from  the  red  corpuscles,  partly  to 
deoxidatioii  of  the  oxyhtemoglobin,  and  partly  to  other  chemi- 
cal processes.  If  the  blood,  immediately  after  being  deflbrin- 
ated, is  set  away  in  a  cylindrical  glass  where  it  can  remain 
entii-elj'  undisturbed  at  a  comparatively  low  temperature,  e.g., 
W  C,  it  is  seen  that  the  change  of  color  begins  in  spots  here 
and  there  in  the  mass  of  blood,     A  closer  investigation  shows 


Bacteriological   Technology.  479 

that  these  putrefactive  blotches  are  tluo  to  bacteria  (or  moiiMs 
or  yeasts).  Next  the  bottom  (Fig-.  19),  where  the  crowded 
blood  discs  form  a  solid  mass,  in  which  the  bacteria  grow 
etjuallv  in  all  directions,  the  spots  are  round,  clearly  defined, 
and  dark  red.  Above  (6)  they  are  elongated,  often  club- 
shaped,  less  clearly  outlined,  and  by  no  means  of  so  dark  a 
color.  Here  the  blood  discs  are  suspended 
in  a  relatively  large  quantity  of  serum, 
and  in  this  fluid  the  bacteria  have  been 
able  to  sink  uninterruptedly  to  the  bottom, 
marking  their  path  by  elongated  spots  or 
streaks. 

If  this  is  to  be  utilized  in  obtaining  pure 
matenal  of  the  various  putrefactive  bac- 
teria which  grow  in  blood,  it  is  only  neces- 
sarj-  to  draw  the  defibrinated  ox  blood  into 
long  capillary  glass  tubes  (50  to  60  cm. 
long  and  0.5  to  1  mm,  in  diameter),  and  to 
attach  these  to  strips  of  card-board  about 
3.;'(  cm.  wide,  by  meaus  of  a  drop  of  varnish 
at  each  end,  which  at  the  same  time  seals  gi™ •-■"'"iiiing  whipp^i 

Ox  Blood  abuwiDit  Punll- 

them.  The  following  can  be  recommended  cnuon  BiDtriirs.  a.scmm 
as  a  suitable  cement:  8  parts  of  rosin,  i^er; i-.  t'ongaied dtacoi- 
melted  with  2.5  parts  of  wax  whUe  the  ami  pi4cipit«ed  biood. 
mass  is  constantly  agitated.  Of  1  part  of  ™ti»ki«- 
turpentine,  enough  is  added,  little  by  little,  so  that  a  drop  of 
the  melted  mass  quickly  solidities  when  allowed  to  fall  on  a 
glass  plate.  Another  good  cement  is  the  "Cire  Galoz"  (to 
be  had  of  Alvergniat  Freres,  10  Bue  de  la  Sorbonne,  Paris). 

They  are  then  laid  away  at  the  ordinary  temperature  of 
the  room,  for  daily  observation.  The  putrefaction  blotches 
will  soon  appear ;  some  shortly  after  the  drawing  of  the  blood, 
others  many  days  later;  some  spreading  with  extraordinary 
rapidity,  others  growing  only  slowly.  The  number  of  each 
spot  in  sequence,  the  time  of  its  appearance,  as  well  as  its 
gi-owth  from  day  to  day,  are  easily  noted  upon  the  card.  The 
growth  is  best  indicated  by  pencil  marks  drawn  eveiy  morn- 
ing and  night  after  the  fashion  shown  in  Fig.  30,  This  illus- 
tration, which  shows  one  end  of  a  card  to  which  is  cemented 
a  capillary  tube  containing  three  putrefactive  spots,  renders 
further  description  unnecessary. 


>legtcal 
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These  putrefaction  spots  conin  from  tht*  bacterian  g 
which  have  chanced  to  get  in  the  blood  after  its  removal  frc 
the  animal,  so  that  in  one  lot  there  may  be  many  of  them,  i 
another  few;  but  each  spot  contains  only  a  single  sort  of  bai4 
teria,  developed  from  one  g^rm.  Consequently,  when  the  d 
colorations  are  relatively  far  apart  in  the  tubes  so  that  they 
do  not  readily  become  conSuent,  each  of  them  gives  a  small 
pure  culture,  from  which  pure  material  may  be  obtained  of  a 
specific  form  of  bacteria.  By  this  method,  a  mixed  putrefac- 
tion-flora was  first  separated  into  its  elements,  so  that  the 
number  of  germs,  tho  time  of  their  development,  rapidity  c 
growth,  etc.,  could  be  graphically  represented. 

2.  By  Dilution  (Lister,  1ST8,  Naegeli,  18r9).— This  i 
consists  in  diluting  a  tluid  containing  bactorJa  with  i 


rapidity  of  ^^1 

lis  methoc^^^H 
I'ith  sterili^^^l 


-■Bi^J 


Flo.  30.— One  end  of  a  Fasleboard  Beartiig  a  Capillary  Tube  F<Urd  vlLh  Uliwd.    Os  tl 
card  arv  Doted  ihe  time  IIO  A— afternoon  orintb  Uh)-;  B  M— morDinRof  tbe  Mh  day),  w 
the  spots  D|ipear«l.  the  rupldlty  of  ttwir  EToirth  (lodlcatAl  by  the  length  of  [he  llnesi. 
Ibeir  number  In  aerlcaU-.  II-.  V) 

water  to  such  a  degree  that  a  given  quantity  of  the  mixtul 
holds  only  one  germ,  and  in  using  such  an  initial  quantity 
for  inoculation.  In  the  culture-flask,  the  offspring  of  thi 
single  goi'm  forms  a  pure  culture. 

Counting  the  germs  in  the  original  fluid  is  effected  undei 
the  microscope,  by  the  aid  of  instruments  similar- to  those  " 
used  fhr  counting  blood-discs.  From  this  tlie  number  of 
germs  in,  fbr  example,  0.05  cc.  of  the  fluid,  is  estimated,  and  by 
aid  of  a  sterilized  graduated  pipette,  this  quantity  is  added  to 
enough  sterile  water  so  that  the  mixture,  after  careful  shak- 
ing, must  average  half  a  germ  for  each  0.05  cc.  When  by 
means  of  a  sterilized  graduated  pipette,  this  mixture  is  inocu- 
lated into  a  series  of  culture-vessels,  so  that  0.05  cc,  is  placed 
in  each,  half  of  the  glasses  will  not  show  any  development  of 
bacteria,  having  received  no  germs,  while  in  all  probability^ 
but  one  germ  will  have  been  placed  in  each  of  the  others 
which  will  then  contain  a  pui-e  culture.     Lister  devised  aw 
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used  this  method  for  obtaining  pure  cultures  of  lactic  acid 
bacilli  Naegeli,  independently,  cultivated  micrococcus  ureae 
by  aid  of  the  method  of  dilution. 

3.  By  the  Use  of  Solid  {Especially  Gelatinized)  Media 
(Koch,  1881). — This  method  consists  in  the  isolation  of  the 
germs  upon  or  in  solid  culture-media,  where,  in  their  later  de- 
velopment, they  give  rise  to  separated  colonies.  If,  in  a  flask 
like  that  shown  in  Fig.  9,  VII.,  the  bottom  is  covered  with  a 
thin  layer  of  nutrient  gelatin,  and,  after  melting  this  at  about 
30°  C,  a  very  small  drop  of  fluid  containing  bacteria  is  added 
and  thoroughly  distributed  through  the  gelatin  by  careful 
shaking  (c/.  Chapter  VII.),  and  after  solidifying,  the  mixture 
is  set  aside  at  room  temperature,  after  a  time  small  colonies 
will  appear  at  the  surface  of  the  gelatin.  Each  comes  from 
one  germ,  so  that  pure  material  for  inoculation  is  obtained. 

This  is  but  one  of  the  many  forms  in  which  the  method  of 
Koch  may  be  used.  In  a  subsequent  chapter,  dealing  with 
bacteriological  analysis,  the  method  vnll  be  treated  particu- 
larly and  in  detail. 

By  aid  of  these  methods,  pure  inoculation  material  can 
comparatively  easily  be  obtained  of  all  aerobic  bacteria  (c/. 
Chapter  VIII.)  which  it  is  chiefly  necessary  to  cultivate.  It 
remains  only  to  consider  the  best  way  of  transferring  this  to 
the  culture  apparatus. 


The  transfer  of  pure  material  to  one  of  the  culture  vesselsti 
that  have  been  describeii,  is  comparatively  easy.     The  i 
sary  opening  of  the  ditferent  vessels,  and  the  transportation 
of  the  inoculation  material  through  the  air  necessarily  entails 
danger  of  contamination.     But  this  Sa,nger  is  very  small,  and 
if  the  work  is  done  rapidly  and  carefully,  the  transfer  is  un- J 
successful  in  a  very  insigniticaiit  number  of  cases. 

The  instruments  needed  are:  1,  Platinum   needles  (Koch),J 
long  capillary  tubes  of  glass,  Pasteur  pipettes,  and  glaatl 


1.  The  platinum  needle  consists  of  a  glass  rod  about  271 
cm.  long  and  4  or  5  mm.  thick,  in  one  end  of  which  a  piece  of 
platinum  wire  about  'i  cm.  lon^  is  melted  as  sliown  in  Fig.  ai. 
Just  before  use,  the  surface  of  the  glass  rod  is  flamed,  and  the 
platinum  wire  brought  to  redness  throughout  its  entire  length,  < 
When,  after  a  few  seconds,  it  has  cooled  sufficiently,  this  isl 
brought  in  contact  with  the  material  to  be  transferred,  and  ^ 
quickly  brought  into  the  culture  medium. 

It  is  usual  to  have  at  hand  some  quite  thin  needles,  and 
some  which  are  a  little  thicker.  An  advantage  of  the  former 
is  that  they  cool  quickly,  while  the  latter  are  less  flexible  and 
can  for  this  reason  be  used  when  the  needle  is  to  he  thrust 
into  more  resistant  substances,  e.g.,  liver  or  lung  (or  when  it 
is  necessary  to  apply  considerable  lateral  pressure,  as  in  dia-  _ 
tributing  a  colony  of  the  tubercle  bacillus  over  agar,  etc.), 

For  certain   cases,  the   platinum   wire  may  be  specially 
shaped.     Small  loops  (Fig,  21,  b)  insure  the  adhesion  of  largi 
quantities  of   the   inoculation   material.      A   large   loop   {c)i 
catches  a  good-sized  drop.     It  is  bent  at  a  right  angle  ((Qm 
when  one  wishes  to  scratch  the  material  into  the  surface  ot  t 
gelatin  (cf.  what  is  said  elsewhere  about  cultures  on  potato^ 
slides,  etc.). 
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When  the  inoculation  must  occur  through  a  relatively 
small  opening,  through  which  the 
glass  Eod  can  be  passed  with  diffi- 
culty or  not  at  all,  a  aulBciently  long 
piece  of  platinum  wire  can  be  used, 
or  small  pieces  (5  or  6  mm.  long)  are  i 
employed  by  seizing  them  with  ster- 
ihzed  forceps,  glowing  them,  bringing 
them  in  contact  with  the  inoculation 
material,  and  dropping  them  through 
the  small  opening  into  the  culture 
flask.  Capillary  tubes  and  glass  nee- 
dles can,  of  course,  also  be  used  in 
such  cases. 

2.  Capillary  tubes  usually  have  a 
length  of  20-25  cm,  and  are  closed  by 
melting  at  both  ends.  Before  being 
used,  one  end  is  broken  off,  the  surface 
is  flamed,  and  the  open  end  dipped  into 
the  fluid  to  be  sown,  when  the  other 
end  is  broken,  upon  which  the  fluid 
rises  into  the  tube.  The  contents  are 
blown  out  into  the  culture-vessel  to 
be  used ;  care  being  taken  not  to  blow 
all  out,  but  to  leave  a  little  fluid  in  the 
tube,  thus  preventing  contamination 
from  the  air  blown  in. 

3.  Pasteur  pipettes  consist,  as  is 
shown  in  Fig.  22,  of  a  piece  of  glass 
tubing,  one  end  of  which  is  closed  by 
a  cotton  plug,  which  must  not  project 
beyond  the  glass,  while  the  other  end 
is  drawn  out  into  a  capillary  tube 
fused  at  the  end.  The  plugged  tubes 
are  sterilized  at  150°  C.  Before  being 
used,  the  sealed  end  of  the  tube  is 
broken  off,  and  this  part  of  the  glass 
is  flamed.  The  tube  is  flllcd  by  suc- 
tion, and  emptied  by  blowing  the  fluid 
out.     These  pipettes  have  the  advan- 


can  be  usod  as  culture-glassiss  by  reclosing  the  capillary 
extremity  by  heat  immediately  after  flUiug.  Stte  also  Chap- 
ter XI. 

4.  QIaas  needles,  i.e.,  glass  rods  drawn  out  ioto  a  very- 
Blender  thread  at  one  end  for  about  15  cm.,  are  better  than 
platinum  needles  in  their  perfect  smoothness  and  rigidity, 
which  may  occasionally  be  of  importance,  as  in  making  thrust- 
cultures  of  anaerobic  forms,  where  it  is  wished  to  avoid  intro- 
ducing small  air-bubbles  into  the  gelatin. 

One  can  easily  make  these  inoculation  instruments  for 
himself  by  using  an  ordinary  Bunsen  bunier  or  a  good  spirit 
lamp.  A  glass-blower's  outfit  naturally  lessens  the  work,  but 
it  is  not  necessarj'. 

For  platinum  needles,  a  glass  rod  about  4  mm.  in  diameter 
is  divided  into  pieces  25  or  30  cm.  long,  by  slightly  marking  it 
at  the  proper  points  with  a  triangular  file,  when  by  steadily 
pulling  the  glass  in  opposite  directions  at  each  side  of  the 
scratch,  with  a  slight  side  motion,  it  is  easily  and  t-veuly 
broken  at  the  desired  spot.  The  end  of  a  piece  into  which  the 
needle  is  to  be  fastened  is  rotated  in  the  flame  with  the  left 
hand,  until  it  becomes  red  and  soft,  while  a  piece  of  wire  of 
thi?  rig'ht  length,  gi-asped  some  S  mm.  fi-oin  one  end  in  a  pair 
Qf  forceps,  is  brought  to  a  white  heat  at  this  end  and  carefully 
thrust  lengthwise  into  the  softened  glass,  which  is  then  al- 
lowed to  cool  gradually,  being  held  for  a  few  seconds  close  to 
the  flame.  The  other  end  of  the  glass  is  Anally  rounded  ofT 
by  heating  it  to  redness,  rotating  it  meantime. 

A  glass  tube  6  or  8  mm.  in  diameter  is  easily  drawn  into 
capillary  tubes  in  the  following  manner:  The  tube  is  heated 
to  redness  for  a  short  distance  (1-2  cm.),  while  being  rapidly 
revolved  about  its  axis,  until  it  becomes  thoroughly  softened, 
when  it  is  removed  from  the  Hame  and  drawn  into  a  tube 
about  six  feet  long,  which  is  melted  off  from  the  thicker  glass 
at  each  end.  In  the  same  way,  by  aid  of  the  flame,  the  long 
capillary  tube  is  divided  into  pieces  of  the  length  indicated 
above,  which  are  at  the  same  time  hermetically  sealed  at  the 
ends.  The  strong  heating  of  the  glass,  and  the  sealing  of  the 
tube  which  immediately  follows,  insure  freedom  from  germs. 
The  larger  the  original  tube  the  greater  the  length  for  which 
it  is  melted,  and  the  slower  it  is  drawn  out  or  the  shorter  the 
length  of  the  capillary  tube  the  coarser  this  will  be,  and  con- 
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versely.    This  being'  borne  in  mind,  it  is  easy  to  experiment 
until  a  tube  of  the  diameter  wished  in  a  given  case  is  obtained. 

Pasteur  pipettes  are  made  by  dividing  a  glass  tube  into 
pieces  15  cm.  long,  by  aid  of  a  file.  Each  piece  is  then  heated 
in  the  middle  while  being  revolved,  and  drawn  out  in  the 
manner  already  described  into  a  capillary  portion  about  30  cm. 
long,  which  is  then  melted  and  sealed  at  the  middle,  making 
two  pipettes.  The  sharp  edges  of  the  other  ends  are  rounded 
off  by  briefly  glowing  in  the  flame.  After  they  are  cooled, 
the^'^  are  plugged  with  cotton,  and  Anally  sterilized  at  150°  C. 

Glass  needles  are  drawn  out  in  the 
same  way,  solid  rods  being  used  instead 
of  tubing. 

To  indicate  the  many  little  mauip- 
ulations  necessary  in  making  a  pure 
transfer,  a  detailed  account  is  here  given 
of  (a)  the  inoculation  of  gelatin  in  a 
test-tube  by  use  of  the  needle,  and  (6) 
the  inoculation  of  fluid  in  a  narrow- 
necked  flask,  by  the  use  of  small  pieces 
of  wire. 

o.  Several  tubes  of  gelatin  that  has 
not  dried  out  too  much  (c/.  p.  474)  are 
chosen,  and  the  cotton  plugs  are  tested 
by  twisting  them  several  times  to  be 
sure  that  they  are  not  glued  fast  to  the 
grlass.  The  needle  is  sterilized  as  indi- 
cated above.  After  allowing  it  to  cool 
for  a  couple  of  minutes,  the  tube  from  which  the  transfer  is  to 
be  made  is  opened  by  removing  the  plug  by  a  twisting  motion 
which  causes  any  fibres  that  may  have  adhered  to  the  glass  to 
lie  out  of  the  way  of  the  needle.  The  tube  is  held  with  the  top 
upward,  or  inverted,  according  as  the  bacteria  growing  in  it 
have  liquefied  the  gelatin  or  not.  The  removed  plug  is  held 
so  that  the  part  of  it  which  comes  in  contact  with  the  inner 
face  of  the  glass  shall  not  touch  anything  by  which  it  might 
be  contaminated.  The  needle  is  now  quickly  plunged  into  the 
culture,  removed,  and  the  plug  replaced.  (As  a  rule  only  the 
tip  of  the  needle  is  brought  in  contact  with  the  culture,  a  suffi- 
cient number  of  germs  will  always  adhere  to  it.  If  for  any  rea- 
son a  large  quantity  is  to  be  transferred,  loops  such  as  are 


Fio.  23. —Inoculating  a  Test- 
tube  of  Gelatin. 
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shown  in  Fig.  22,  6  c  are  used.)  The  tube  to  be  inoculated, 
held  in  an  inverted  position  (Fig.  23),  is  now  quickly  opened 
with  the  same  twisting  motion,  the  needle  is  rapidly  thrust 
into  the  gelatin  at  one  or  more  points,  the  plug  replaced, 
and  the  needle  at  once  sterilized  by  glowing.  A  label  contain- 
ing  record  of  date,  source  of  material  used,  etc.,  is  then  pasted 
upon  the  tube. 

6.  The  surface  of  the  flask  is  carefully  dried,  after  which 
the  lower  part  of  the  rubber  tube  and  the  contiguous  part  of 
the  neck  are  flamed  by  use  of  a  burner  or  alcohol  lamp,  and 
the  rubber  is  slipped  up  a  little,  so  that  it  can  easily  be  re- 
moved by  one  hand.  Sterilized  forceps  are  placed  upon  glass 
benches  (Fig.  18)  or  in  a  shallow  glass.  Small  pieces  of  plati- 
num wire  are  kept  ready  in  a  glass  tray.  One  of  these  is 
grasped  by  one  end  with  the  forceps,  at  right  angles  to  its 
axis.  The  wire  is  brought  to  a  red  heat,  allowed  to  cool,  and 
plunged  into  the  colony  of  bacteria,  etc.,  from  which  the  trans- 
fer is  to  be  made.  With  the  left  hand,  the  flask  is  now  quickly 
opened,  the  wire  dropped  into  the  narrow  opening,  the  cap 
firmly  replaced,  and  a  label  prepared. 


CHAPTER  VI. 

BROOD-OVENS  AND  THERMO-REGULATORS. 

A  MAJORITY  of  the  bacteria  known  and  cultivated  up  to  the 
present  time  thrive  at  the  ordinary  temperature  of  a  room 
(15°  to  20°  0.)-  Consequently  if  it  is  only  desired  to  keep  cul- 
tures gomg  and  to  observe  their  ^owth,  it  usually  suffices  to 
set  them  aside  in  a  living  room.  For  preserving-  cultures  for 
a  long  time,  especially  as  museum  specimens,  Soyka  recom- 
mends inoculating  solid  media  in  the  small  glass  boxes  shown 
in  Figure  11,  which  are  then  carefully  sealed  with  paraffin.  By 
this  means  he  succeeds  in  checking  the  growth  of  the  colony 
at  a  certain  point  of  its  development,  while  the  capability  of 
germination  is  preserved,  and  drying  out  is  hindered.  For 
details  see  "  Zeitschr.  f.  Hygiene,"  1888.  After  a  shorter  or 
longer  incubation  period,  they  will  be  seen  to  start  into 
growth,  and  even  by  the  naked  eye  it  is  possible  to  observe 
the  great  dissimilarity  which  often  exists  between  cultures  of 
different  bacteria.  Even  in  1880,  when  fluid  cultures  were 
almost  exclusively  used,  I  noticed  in  detail  the  microscopic 
differences  that  cultures  often  present,  and  called  attention 
to  their  indications  in  judging  of  the  purity  of  a  culture,  and 
the  diagnosis  of  bacteria,  which  was  sometimes  more  easily 
made  by  the  naked  eye  than  microscopically.  When,  later, 
Koch's  gelatin  cultures  came  into  use,  still  more  occasion 
was  offered  for  the  observation  of  evident  microscopic  differ- 
ences between  cultures  of  bacteria,  such,  for  instance,  as  are 
shown  in  Figures  42  and  69.  Sometimes  it  is  very  necessary 
to  cultivate  bacteria  at  a  higher  and  more  uniform  tempera- 
ture than  that  usual  in  our  living  rooms,  for  some  forms  de- 
velop quickly  only  at  higher  temperatures,  others  never  thrive 
below  30°  C,  and  some  species  demand  heat  for  the  produc- 
tion of  spores.  Moreover,  indeed,  as  Pasteur  first  showed, 
cultivation  at  a  high  temperature  may  change  the  physiolog- 


ical  character  of  bacteria,  and  is  used  in  the  fabrication  i 
"  vaccines,"    It  may  also  be  frequently  desirable  to  cultivate^ 
a  micro-organism  for  a  long  time  at  a  constant  temperature, 
whatever  this  may  l>e. 

Hence  are  used  thermostats  or  brood-ovens,  in  which  t 
temperature  is  held  uuchangvd  for  weeks  or  months  at  the  sam 


• 


Fio.  Bt— Brood-o' 


by  ■  Thermo-regiiUlor. 


point.  The  maintenance  of  a  constant  temperature  is  beset 
with  certain  difficulties.  The  chan{?os  in  temperature  of  the 
room  in  which  the  thermostat  stands  is  disturbing;  to  coun- 
teract them  the  brood-oven  is  inclosed  in  as  thick  a  layer  of 
some  non-conducting  material  as  possible,  and  set  up  in  a  cellar 
or  similar  place,  where  the  temperature  changes  but  little- 
Variations  in  the  strength  of  the  source  of  heat  used  also  act 
in  the  same  way,  as  is  especially  evident  when  gas  is  used, 
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since  the  gas  pressure  may  vary  much  in  the  course  of  the  day. 
This  may  be  obviated  by  the  use  of  pressure-regulators  and 
tihermo-regulators  of  various  construction. 

A  serviceable  small  thermostat,  comparatively  cheap,  and 
self-regulating,  is  shown  in  Figure  24.    It  is  a  quadrangular 
l>ox  of  zinc  or -copper,  set  upon  a  strap-iron  support  with  legs 
sibout  24  cm.  high.  The  top  and  bottom,  as  well  as  three  of 
tihe  side  walls  are  double,  and  the  space  between  them,  which 
is  2  to  2.5  cm.  wide^  can  be  entirely  filled  with  water  through 
the  opening  (o),  which  is  afterward  closed  by  ^a  cork.    The 
fourth  side  is  smgle,  and  serves  as  a  door..   In  the  centre  of 
the  top,  an  open  tube  3  cm.  in  diameter  is  fastened  into  the 
ivall,  piercing  it.    Into  this  by  aid  of  a  perforated  cork,  a  ther- 
mometer (6)  is  set,  which  projecting  into  the  interior  of  the 
hox,  can  be  examined  without  the  necessity  of  opening  the 
thermostat.    Usually  a  thermometer  is  also  kept  entirely  in 
the  thermostat,  standing  in  a  vessel  filled  with  oil,  which 
prevents  the  mercury  from  sinking  too  rapidly  when  the  glass 
is  removed  to  observe  the  temperature.    On  ihe  inner  face  of 
the  two  side  walls  are  fastened  a  number  of  small  ledges  {cc) 
on  w^hich  glass  or  tin  shelves  may  be  laid  to  provide  support 
for  a  large  number  of  low  objects.    The  outside  of  the  box  is 
covered  with  felt,  and  provided  with  a  glass  tube  for  showing 
the  height  of  the  water  (cJ),  and  a  faucet  (e).    It  is  heated  by 
a  Bunsen  burner,  the  tube  of  which  has  been  removed,  so  that 
it  gives  a  pointed  white  flame,  which  permits  the  flame  to  be 
reduced  to  a  minimum  with  no  danger  that  it  will  "snap 
back."    [If  the  brood-oven  is  to  be  kept  but  little  above  the 
room  temperature,  there  is  some  danger  that  the  flame  may 
occasionally  go  out,  allowing  the  escape  of  a  large  quantity 
of  gas  into  the  room  before  it  is  discovered.    For  this  reason, 
the  safety  burner  devised  by  Koch,  and  to  be  had  of  dealers 
in  bacteriological  apparatus,  though  somewhat  expensive,  is 
to  be  strongly  recommended,  since  it  promptly  and  automati- 
cally cuts  off  the  supply  of  gas  in  case  such  an  accident 
occurs. — W.  T.]    The  temperature  is  held  at  a  constant  point 
by  the  use  of  the  regulator  ((/),  which  is  passed  into  the  water- 
filled  space  through  an  opening  at  6.    Two  generally  used  and 
good  types  of  thermo-regulator  are  shown  in  Figures  25  and 
26,    Rohrbeck^s  (Fig.  25)  is  especially  to  be  recommended. 
Reichert's  latest  regulator  is  shown  in  Figure  26.    The  gas 
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enters  at  a,  passes  through  the  oponinf?  b,  and  out  toward  the 
burner  at  c.  The  column  of  mercury  is  adjustable  by  the 
screw  d.  In  case  this  should  rise  so  as  to  entirely  close  the 
opening  fc.  the  Hame  is  not  extinguished,  for  a  minute  opening 
is  provided  in  the  T-shaped  tiibe  at  e,  which  permits  the  pis- 
sage  of  just  enough  gjis  to  keep  the  tlame  alive,  without  beat- 
ing the  thermostat  appreciably.     The  right  size  of  this  pin- 


FlG.  37.— Bohr'a  Tbtnnu-iVKU'a''*- 


hole  ia  reached  when  the  gas  passing  tlirough  it  burns  witli  a  | 
perfectly  blue  tlame. 

Rohrbeck's  modification  of  the  Lotliar-Meyer  regulator,  is  1 
shown  in  Fig.  25.  It  is  much  more  sensitive  than  the  Reichert  I 
instrument,  since  it  is  regulated  by  mercury  and  ether,  thoj 
vapor  of  which  changes  in  tension  comparatively  stroogljrl 
with  slight  changes  of  temperature.  The  gas  enters  at  O^J 
traverses  the  tube  d,  in  which  at  the  bottom  an  acute,  sharp- 
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si.ng'led  triangular  opening  (6)  is  made,  and  passes  out  toward 
'the  burner  at  c.  The  mercury  is  indicated  by  line-shading, 
Arapor  of  ether  fills  the  chamber  g  [which  is  limited  by  a  glass 
diaphragm  At,  prolonged  downward  into  a  tube  open  at  the 
"bottom,  which  plunges  well  into  the  mercury].  When  the  ap- 
paratus is  warmed,  the  mercury  is  forced  by  the  expanding 
^ther-vapor  into  the  tube  AA,  sa^^  to  the  dotted  line  t,  so  as  to 
partly  close  the  triangular  opening,  which  is  then  enlarged 
or  diminished  according  as  the  mercury  falls  or  rises.  From 
t;lie  form  of  the  opening,  and  its  sharp  angles,  this  adjustment 
occurs  very  uniformly.  The  first  adjustment  of  the  apparatus 
is  effected  by  sliding  the  tube  d  up  or  down  through  the  bored 
oork  by  which  it  is  adapted  to  the  larger  tube.  Fig.  25  show 
t>lie  regulator  in  its  cheapest  form.  There  is  also  a  more  im- 
proved form,  in  which  the  tube  d  is  of  steel,  and  adjustable  by 
a.  fine  screw  (Fig.  24,  gr). 

A  regulator  constructed  by  Bohr  (Fig.  27),  offers  consider- 
stble   advantages  as  compared   with  these    commonly  used 
models.    The  reservoir  a,  filled  with  air,  is  brought,  with  its 
stopcock  6  open,  into  the  chamber  that  is  to  be  kept  under 
control.    Shortly  before  the  desired  temperature  is  reached, 
tilie  cock  6  is  closed,  after  which  ever>'  rise  of  temperature, 
liowever  small,  will  cause  an  expansion  of  the  air  in  a  and  a 
ciisplacement  of  the  column  of  mercury,  which  closes  the  open- 
ing d,  allowing  the  gas  to  pass  only  through  the  reserve  open- 
ing e.     It  must  be  seen  that  the  inside  of  the  reservoir  a  is 
ot  damp  when  the  apparatus  is  put  in  use.     Enough  mercury 
Mi  poured  in  through  /  to  reach  as  high  as  rf,  so  that  this  open- 
ing  is  entirely  closed  by  a  slight  displacement  of  the  mercury. 
Xt  is  advantageous  to  have  the  U-shaped  tube  constricted  at  c. 
In  addition  to  its  great  simplicity,  the  Bohr  regulator  is 
^^uperior  to  those  previously  described  in  that  the  same  in- 
^^trument  can  be  used  at  any  desired  temperature  below  the 
^>[ielting-point  of  the  glass,  and  is  adjusted  for  any  tempera- 
■^ure  with  extreme  ease.     It  is  also  equally  sensitive  for  all 
■^^jniperatures.     The  influence  that  considerable  barometric 
hanges  exert  on  it  (as  well  as  on  the  Rohrbeck  model)  is 
eadily  compensated  by  opening  the  cock  (6)  for  a  moment. 
t  further  deserves  mention,  that  by  Bohr's  regulator  a  con- 
tant  mean  temperature  can  be  maintained  in  larger  spaces, 
incc  the  reservoir  a  may  be  given  any  desired  form  and  size; 
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or  a  long  lead  tube  with  one  end  hermetically  sealed  (pinchi 
or  melted  together)  may  be  used  as  a  reservoir,  passing  inl 
various  parts  of  the  chamber. 

A  thermostat  of  this  construction,  with  regulator,  will 
erally  be  sufficient  even  for  finer  experiments,  which  denial 
a  constant  temperature  during  months.    In  most  cases,  ho'' 
ever,  we  need  only  to  have  a  chamber  in  which  bacteria  ci 
be  grown  at  something  above  30°  C,  and  for  this  a  thenni 
stat  is  perfectly  good  and  useful,  even  if  it  vanes  a  few  de; 
in  the  course  of  the  day.    If  too  much  is  not  required,  the 
ulator  may  be  entirely  dispensed  with,  and  an  ordinary  gas, 
petroleum,  spirit,  or  oil  Same  used.     Of  these  four  sources  of 
heat,  the  first  and  last  are  unconditionally  to  be  recommended. 
In  case  the  apparatus  is  to  be  kept  in  our  working  room, 
petroleum  is  less  aatisfactorj'  because  of  its  ill-odor,  independ- 
ently of  the  greater  danger  from  fire.     Alcohol  is  better  than 
[lard]-oiI  only  in  giving  a  flame  free  from  smoke,  while  oil  ia 
cheaper  and  requires  less  care  in  ita  use. 

It  is  naturally  most  convenient  to  use  gas  when  this  is 
hand  in  the  room.     Since  the  gas  Qame  as  a  rule  needs  to 
only  small,  when  a  small  tlierinostat  standing  in  an  inhabited 
room  is  to  be  kept  at  30°  to  40"  C,  a  pointed  yellow  flame  ia 
always  to  be  used  (c/.  p.  489).    Bj'  a  few  days'  experimenting, 
the  proper  height  of  the  flame  is  ascertained,  and  when  tl 
temperature  of  the  suiTounding  air  does  not  vary  too  mui 
this  affords  a  good  guide.     A  regular  periodical  change  in 
gas  pressure,  as  at  night,  is  easily  compensated  for  by  sligbl 
raising  or  lowering  the  burner  each  day  at  the   nee 
time. 

If  one  is  unable  or  unwilling  to  uso  gas,  [lard]-oil  is  to 
recommended,  especially  if  used  as  shown  in  Fig.  28.     A  larj 
basin  is  filled  to  within  :i  couple  of  centimetres  of  the  top  wil 
water  (rf).     Over  this  is  poured  carefully  a  layer  of  oil  2  ci 
deep  (c),  upon  which  are  placed  one  or  several  small  floats 
with  wicks,  such  as  are  used  on  the  continent  for  night-lam] 
Such  a  floating  burner  gives  an  especially  constant  heat, 
the  flame  cannot  be  changed  in  size,  it  is  necessary  to 
the  right  distance  between  it  and  the  thermostat;   and  sira 
this  must  be  kept  as  nearly  constant  as  possible  throughout! 
the  day,  it  is  usual  to  employ  a  large  bowl  and  a  thin  layer  of 
oil,  so  that  the  wick  shall  not  recede  too  far  from  tho  bottom 
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-«:>f  the  lirood-oven  as  the  oil  is  used  up.    The  small  wicks  are 
i^renewed  mominir  and  evening. 

In  Figure  38  is  shown  a  still  cheaper  thermostat  than  that 
:3:^presenteii  in  Fig.  24.  It  haa  no  regulator,  no  tube  for  show- 
■ing'the  height  of  water,  no  faucet  for  removing  this,  and  no 
attached  covering  of  felt.     But  it  can  at  any  time  be  easily 
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covered  by  rectangular  pieces  of  felt  or  flat  sheets  of  cotton- 
batting,  of  which  four  can  be  sewed  together  at  their  edges, 
while  the.  fifth,  over  the  door,  is  fastened  only  by  its  top  to  the 
upper  piece,  so  that  it  can  be  lifted  when  the  door  is  to  be 
opened,  while  it  is  tied  to  the  side  pieces  when  the  door  is 
closed. 


CHAPTER   TIT. 

BACTERIOLOGICAL  ANALYSIS  OF  FLUID,  SOLID,  AND 
GASEOUS  SUBSTANCES;  ESPECIALLY  OF  WATER,  TUB 
SOIL,  AND  AIR. 

Microscopic  investigation  shows  very  incompletely  what  ' 
living  germs  are  present  in  a  preparation.     Different  appear- 
ing micro-organisms  may  represent  different  stages  in  the  de- 
velopment of  a  single  species,  and  bacteria  which  looi(  quite   I 
identical  may  belong  to  entirely  diflerent  species.     Moreover, 
all  germs  of  bacteria  are  by  no  means  recognizable  as  such 
under  the  microscope;  and  the  living  are  not  certainly  distin- 
guishable from  the  dead.     If  the  question  is  merely  whether 
some  specified  viinilent  form  occui-s  in  a  sample  of  earth  or 
water,  in  case  this  form  is  pathogenic  for  animnts,  the  most 
direct  answer  will  be  obtained  by  inoculation.    Water  is  aub- 
cutaneously  injected  into  a  suitable  animal.     Earth  is  placed 
m  a  little  pocket  made  in  the  subcutaneous  tissue.     Bacteria   , 
from  the  air  are  first  collected  in  a  sterilized  filter  of  sand  (c/. 
analysis  of  au-).  which  is  then  introduced  into  such  a  pocket. 
But  a  satisfactory  bacteriological  analysis  cannot  to-day  be   i 
made  without  recourse  to  cultures.     It  is  of  especial  interest  | 
for  the  physician  to  know  these  methods,  since  they  afford 
the  most  important  introduction  to  hygienic  investigation  of   , 
water,  earth,  and  air.     Since  the  discovery  of  the  cholera 
spirillnm  they  have  also  been  included    among    the   best 
methods  of  clinical  investigation.     An  exhaustive  bacteriolog- 
ical investigation  includes  a  determination  of  the  number  of  ' 
bacteria  present,  as  well  as  their  identification;  but  for  easily 
understood  reasons,  in  both  hygienic  and  clinical  investigar  j 
tions,  qualitative    analysis   is    most    frequently   of   entirely  i 
greater  importance  than  quantitative. 
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A.  Liquids. 

(With  especial  reference  to  water  analysis.) 

All  of  the  methods  indicated  in  Chapter  IV.  may  find  ap- 
plication in  the  bacteriological  analysis  of  fluids.  Of  these, 
we  usually  resort  to  dilution,  and  isolating  the  germs  in  nutri- 
ent gelatin,  as  the  two  principal  methods. 

The  latter,  first  indicated  by  Koch,  and  developed  by  him 
to  a  high  degree  of  completeness,  is  alone  sufficient  in  by  far 
the  greater  number  of  cases,  and  consequently  will  be  treated 
here  in  detail.  Koch^s  method  consists  in  mingling  the  fluid 
containing  germs  with  liquefied  gelatin,  which  is  then  spread 
in  a  thin  layer  and  allowed  to  solidify,  being  protected  from 
atmospheric  contamination.  The  mixing  and  spreading  can 
obviously  be  effected  in  a  great  variety  of  receptacles,  among 
which  are  four  deserving  especial  attention. 

o.  Conical  Flasks. — A  medium-sized  flask  (Fig.  9,  VII.) 
containing  a  thin  layer  of  gelatin  in  the  bottom  is  warmed  just 
enough  to  melt  the  gelatin  (over-heating  may  destroy  the 
bacterian  germs).  By  aid  of-  a  needle  or  pipette,  a  small 
quantity  of  the  liquid  to  be  analyzed  is  then  added,  with  the 
greatest  possible  rapidity  and  care.  The  two  are  carefully 
mingled,  but  without  shaking,  which  might  cause  the  forma- 
tion of  bubbles.  To  avoid  this,  the  flask  is  held  upright,  and 
several  times  carried  around  a  large  circle  in  a  horizontal 
plane.  The  fluid  is  set  in  so  active  movement  by  centrifugal 
force  that  the  commingling  is  perfect,  without  the  introduc- 
tion of  bubbles  into  the  gelatin,  which  is  then  allowed  to  solid- 
ify. This  is  one  of  the  simplest  and  surest  methods  by  which 
a  Koch  isolation-culture  can  be  made.  One  disadvantage 
attends  it,  viz. :  the  isolated  colonies  are  not  accessible,  in  the 
flask,  for  microscopic  investigation,  and  less  accessible  for  ex- 
amination by  the  naked  eye  or  with  a  lens  than  in  the  follow- 
ing cases. 

6.  Test-tubes. — The  mixture  can  also  be  effected  in  a  test- 
tube,  on  the  inside  of  which  the  gelatin  is  then  allowed  to 
harden  in  a  thin  layer  (von  Esmarch).  For  such  "  roll-cul- 
tures," wide  tubes  are  best,  with  about  10  cc.  of  nutrient  gela- 
tin.   Naturally,  one  may  add  the  fluid  as  indicated  in  Chap- 
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ter  v.,  and  subsequently  melt  the  ^latin  over  a  water  batfa, 
or  this  may  be  done  first.  The  niingling  of  the  two  is  effected 
as  in  a.  The  distribution  of  the  gelatin  over  the  wall  of  the 
tube  is  secured  simultaneously  with  its  hardening  in  the  fol- 
lowing manner:  The  projecting  portion  of  the  cotton  plug  is 
clipped  or  singed  off,  and  the  whole  covered  with  a  tight-fitting 
rubber  cap  to  keep  the  cotton  dry,  and  the  tube  laid  in  a  dish 
of  cold  water,  preferably  ice-water.  While  the  tube  floats  on 
the  watci-,  it  is  kept  with  one  hand  as  nearly  horizontal 
possible,  while  with  the  other  it  is  rotated  until  the  gelal 
has  become  solid  in  a  uniform  layer  over  the  entire  inside 
the  tube,  which  is  then  dried  off  and  the  rubber  cap  removed. 
Occasionally  the  cotton  plug  becomes  covered  with  so  thick  a 
layer  of  gelatin  as  to  prevent  the  access  of  air  to  the  culture 
in  an  injurious  manner.  In  this  case,  cotton  and  gelatin  may, 
both  be  pierced  by  a  sterile  platinum  needle.  The  advantag«; 
of  the  test-tube  over  a  flask  is  that  it  takes  up  less  room,  and] 
its  contents  are  somewhat  more  readily  accessible  for  investi^i 
gatit)n. 

c.  Glass  Trays. — It  is  convenient  to  use  a  pair  of  slialloi 
trays  {Fig.  12)  about  10  cm.  in  diameter  and  1.5  cm.  deep,  which 
are,  of  course,  first  to  be  sterilized,  well  wrapped  in  paper, 
from  which  they  are  removed  only  immediately  before  being 
used.  Mingling  the  fluid  which  contains  bacteria  and  tbOj 
gelatin,  is  effected  in  a  test-tube  as  in  the  last  case.  The 
ton  plug  is  removed  and  the  mouth  of  the  tube  flamed  [it 
better  to  clip  the  cotton  off  close  to  the  edge  of  the  tube,  pi 
the  plug  down  a  little  way,  and  then  flame  until  the  cott 
browns  a  little.  After  cooling,  the  plug  is  easily  remov 
with  sterile  forceps,  and  the  gelatin  poured. — W.  T.],  and  as 
soon  as  it  has  coaled  the  contents  are  poured  as  rapidly  as 
possible  into  the  lower  (smaller)  tray,  while  the  other,  serving 
as  a  cover,  is  pushed  a  little  to  one  side.  Since  the  tube  is; 
never  entirely  emptied,  hut  a  small  quantity  of  gelatin 
mains  in  it.  It  is  best  to  label  and  preserve  it  as  complemt 
tary  to  the  tray  culture, 

A  uniform  layer  of  gelatin  is  seldom  secured  in  these  tra; 
The  bottom  is  not  plane,  but  as  a  rule  a  little  elevated  in  tl 
middle.  But  the  consequent  difference  in  thickness  of  diff( 
ent  parts  of  the  gelatin  has  its  advantage,  for  when  mai 
germa  are  present  in  the  fluid  to  he  analyzed,  and  they 
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too  closely  crowded  in  the  thick  peripheral  part  of  the  la.vi'i-, 
thoy  are  more  isolated  in  the  central  thin  portion. 

The  colonies  in  such  tray-cultures  are  much  more  easily 
accessible  for  exaiiiinatioD  with  the  nalced  eye  or  lens  than  in 
a  or  b.  Examination  is  frequently  rendered  somewhat  difficult 
because  the  under  side  of  the  cover  becomes  clouded.  In  this 
case  it  may  be  replaced  by  a  diy  and  sterile  glass  plate  during 
the  necessary  inspection.  [Non-liquefying  species  are  readily 
examined  by  inverting  the  trays.]  These  cultures  are  also 
far  better  for  microscopic  examination  tlian  those  in  flasks  or 
test-tubes,  especially  if  smaller  trays  (5  or  G  cm.  in  diameter) 
are  employed;  but  they  are  far  fi-om  being  as  good  in  this  re- 
spect as  plate-cultures. 

d.  Glass  Plates. — This  method,  the  "  plate  method  "  of 
Eoch,  of  which  the  three  preceding  are  only  niodiQcations,  dis- 


tinguishes itself  from  these  not  only  by  a  certain  elegance, 
but  especially  in  allowing  a  microscopic  examination  of  the 
colonies  anywhere  on  the  gelatin,  with  high  magniflcation. 
Koch's  first  plate-cultures  were  undertaken  in  the  following 
manner:  The  gelatin  was  spread  in  an  elongated  drop  on  a 
common  mici-oscope  slide,  by  the  use  of  a  pipette.  When  it 
had  become  solid,  it  was  inoculated  by  a  bent  platinum  needle 
(Fig,  21,  d)  dipped  in  the  fluid  containing  germs,  and  then 
used  to  make  a  series  of  transverse  scratches  on  the  gelatin 
(Fig.  29).  In  the  course  of  a  few  days  colonies  of  the  bacteria 
appear  in  the  inoculation  furrows, — closest  and  often  entirely 
coalescent  in  those  made  first  (a),  fewer  and  well  separated  in 
the  last.  Assistance  in  recognizing  contamination  of  such 
scratch-cultures  from  the  air,  is  afforded  by  the  fact  that  they 
almost  always  appear  between  the  scratches,  as  is  the  case 
with   the   mould  colony   b,  in  Fig.  29.     In  two  respects  the 
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plate  method  is  inferior  to  the  three  preceding.  From  th^ 
nature  of  the  inoculation,  the  plates  are  more  exposed  to  a 
mospheric  germs;  siiid  the  distribution  of  the  gelatin  over  t 
plates  takes  more  time  and  care,  since  it  must  bo  kept  f 
running  over  the  edges,  which  Is  best  avoided  by  the  use  < 
suitable  cooling  appliances  which  cause  more  rapid  solidiflci 
tion. 

The  apparatus  needed,  and  the  method  of  starting  a  plai 
culture  are,  in  detail,  the  following: 

Rectangular  glass  plates  G,5  x  12  cm.  are  washed,  polished 
with  chamois  skin  and  sterilized  at  150°  C,  well  wrapped  \ 
paper  from  which  they  are  first  removed  immediately  t 
use.  [For  convenience,  the  sheet-iron  boxes  used  by  the  C 
mans  to  hold  sterilized  plates,  are  to  be  recommended. — W. ' 

The  fluid  containing  bacteria  is  mingled  with  the  gelai 
as  explained  above  (p.  495),  in  a  cotton-plugged  teiit-tubc  c 
A. 


A  Biinple  CooIIds  Apparati 


Ftale-cultures. 


taining  about  5  cc.  of  peptonized  gelatin,  a  quantity  adapte 
to  the  size  of  plate  recommendetl ;  especial  care  being  takel 
to  warm  the  gelatin  only  a  little  above  the  melting  point. 

A  gerWceable  cooling  apparatus  is  easily  made  aa  shown 
in  Fig.  :(0.  On  an  ordinary  pie-plate  (o)  is  set  a  preparation 
glass  (&)  with  ground  rim,  several  pieces  of  ice  are  placed  t 
this  and  water  is  carefully  poured  in  until  the  vessel  is  lid 
with  a  slightly  convex  surface,  but  not  running  over.  A  wd 
cleaned  square  plate  of  glass  (d)  is  now  let  down  on  the  sol 
face  of  the  water  so  as  to  wet  it  everywhere  and  thus  a 
air-bubbles,  a  little  water  running  over  into  the  plate  a 
is  done.  Finally,  a  sterilized  glass  dish  (e)  is  inverted  on  t 
plate  to  ser\-e  as  a  bell-glass. 

One  of  the  glass  plates  is  unpacked  and  quickly  laid  u 
the  bull-glass  {Fig.  30,/),  where  it  is  rapidly  cooled  by  the  ii 
water.  The  plug  is  removed  from  the  infected  tube,  the  mai 
gin  of  which  is  quickly  fiamcd  [here,  as  above,  p.  486,  it  1 
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preferable  to  Qame  the  tube  before  removing;  the  cotton  plug, 
— W.  T.],  after  which  the  bell-glass  is  raised  and  the  still  fluid 
gelatin  carefully  poured  over  the  glass  plate,  care  being  taken 
not  to  let  it  flow  too  near  the  margin.  The  bell-glass  is  re- 
placed to  protect  the  plate  while  the  gt-latin  solidifles.  The 
more  exactly  horizontal  the  plate  stands,  the  better.  If  the 
gelatin  runs  in  a  given  direction,  because  the  plate  is  not  level, 
it  is  possible  to  carefully  lift  the  apparatus  with  both  hands 
and  check  thLs  by  adjusting  its  position,  until  the  gelatin  is 
sufflciently  hardened.  It  is  naturally  more  convenient  to  level 
the  plate  beforehand  by  using  a  tripod  and  level  (Fig.  31).  If 
it  solidifies  too  quickly,  before  spreading  over  a  sufficiently 
large  part  of  the  glass,  it  may  bo  spread  by  use  of  a  sterile 
glass  rod,  warmed,  but  not  too  hot.     The  test-tube,  in  which 


a  few  drops  of  gelatin  always  remain,  is  again  plugged  with 
the  original  cotton;  labelled,  rotated  for  several  minutes  and 
laid  horizontally,  so  that  this  vestige  solidihes  in  a  thin  layer, 
and  kept  as  supplementary  to  the  plate-culture,  which,  aa 
soon  as  it  has  hardened,  is  labelled  and  quickly  removed  to  the 
moist  chamber. 

For  a  single  plate,  a  pair  of  shallow  glass  trays  (Fig.  13) 
may  be  used  as  a  moist  chamber.  But  as  a  rule  it  is  neces- 
sary to  make  several  plate-cultures  of  the  same  fluid.  In  this 
case  a  pair  of  larger  deep  trays  are  used,  or  a  chamber  may 
be  improvised.  Before  use,  it  is  to  be  rinsed  with  0.1  per  cent 
sublimate  solution,  and  a  couple  of  sheets  of  filter  paper,  well 
wet  with  the  same  solution,  are  laid  in  the  bottom.  The 
plates  arc  set  in  such  a  moist  chamber,  on  small  glass  or 
metal  benches  which  can  be  Sf-t  over  one  another.  Sheet-zinc 
benches  of  the  form  shown  in  Fig.  32  are  verj-  suitable  because 
of  their  durability.  They  can  easily  be  sterilized  at  150°  C. 
before  use. 

The  ejcammation  of  the  plates  by  the  naked  eye  is  usually 
11—33 
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made  over  either  a  white  or  black  background  (sheets  of  paj 
or  tiles),  as  maDy  dilferences  in  color  between  the  colonies 
only  seen  well  in  this  way.  It  is  also  to  be  remembered  that 
colonies  of  the  same  species  and  of  equal  age  may  present 
great  differences  in  size,  form,  and  color,  according  as  they 
grow  at  the  surface  or  immersed  in  the  gelatin.  Counting  the 
colonies  is  best  effected  by  the  use  of  a  lens  of  low  power,  and 
is  much  easier  If  the  plate  Is  laid  on  another  divided  into 
square  centimetres.  [When  it  can  be  airorded,  one  of  the  sii 
pie  counting  appliances  used  by  the  Germans  in  water-an: 
sis,  is  to  be  strongly  recommended. — W.  T.] 

The  microscopic  examination  of  the  plate  is  not  difficult/ 
even  with  rather  high  powers.     To  be  able  to  examine  every 
part  of  the  plate,  a  smaller  size  than  the  one  recommendwd 
may  be  necessary,  if  the  stage  of  the  microscope  is  not  quite 
large.     Since  it   is  impossible    to  calculate  beforehand   the 
number  of  germs  added  to  the  gelatin,  in  each  case  it  is  cus- 
tomary to  prepare  three  plate-cultures  at  a  time  of  three  de- 
grees of  dilution.    This  is  best  done  as  follows:    The  gelatin 
is  liquefied  iu  three  test-tubes,  which  are  numbered  1,  2,  and  3. 
After  1  has  been  infected  by  use  of  needle  or  pipette,  and  the 
added  material  well  distributed,  2  is  infected  from  it;  and, 
the  same  way,  3  from  this.    The  gelatin  is  poured  on  1 
plates  as  above.    In  this  way,  it  is  highly  probable  that 
of  the  three  plates  will  contain  a  suitable  number  of  colonit 
whether  these  are  wanted  so  numerous  that  the  culture  ci 
be  used  for  a  tolerably  reliable  estimate  of  the  number 
germs  present  in  the  fluid  (c/.  water  analysis,  p.  503),  or 
few  that  a  nearly  absolute  guarantee  is  given  of  the  purity 
each  colony,  and  transfers  may  be  made  from  them  withouj 
difflculty. 

It  should  be  remembered,  as  advised  above,  to  save 
three  test-tubes  after  distributing  the  gelatin  in  a  thin  la; 
by  rolling  them  several  times.  Where  the  object  is  to  get 
exact  determination  of  the  number  of  germs  in  the  origini 
fluid,  it  is  necessary  to  include  those  remaining  in  the  tul 
and,  independently  of  this,  it  is  always  an  advantage  to  ha" 
two  isolation-cultures  of  each  dilution. 

Soyka  obtains  a  large  number  of  verj'  small  plate  cultni 
by  using  pairs  of  trays  which  differ  from  those  shown  in  Figj 
12  in  being  made  of  glass  1.5  mm.  thick,  with  a  bottom 
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square  cm.  in  area,  and  walls  only  3  to  5  mm.  Seven  round 
liollows  are  ground  in  the  lower  tray,  like  those  in  hollow- 
^rround  slides  (Fig.  57).  Before  being  used,  they  are  slightly 
warmed,  gelatin  is  placed  in  each  of  these  depressions  by  using 
a  pipette,  one  of  the  drops  is  quickly  inoculated  with  a  looped 
platinum  needle,  carefully  stirred,  and  a  transfer  made  from 
this  to  the  second,  etc.,  the  upper  tray  or  lid  being  put  in  place 
after  all  are  inoculated.  If  the  pipette  is  accurately  gradu- 
ated, and  the  quantity  of  fluid  carried  by  the  platinum  loop 
previously  determined  by  weighing  it  dry  and  again  with  its 
drop  of  water,  it  is  claimed  by  Soyka  that  a  sufBicienbly  relia- 
ble determination  may  be  made  of  the  numbef  of  germs.  This 
modification  of  the  customary  Koch  method  of  plating  out 
cultures  appears  to  me  excellent  in  its  plan,  but  the  form  of 
the  trays  and  the  limited  size  of  the  hollows  do  not  seem  so 
good.  For  microscopic  examination,  I  would  recommend 
rectangular  glass  trays  (e.  gr.,  12  x  5  cm.),  the  lower  one  divided 
by  elevated  ridges  into  eight  quadrangular  spaces,  so  that  the 
surface  of  the  several  cultures  should  be  larger. 

In  the  preceding  descriptions  we  have  always  assumed 
that  the  isolation  was  to  be  effected  in  either  gelatin  or  agar. 

1.  Gelatin. — This  is  most  easily  used,  since  it  may  be  melted 
and  kept  fluid  at  a  relatively  low  temperature;  yet  the  fact 
that  many  bacteria  and  moulds  liquefy  (peptonize)  the  gelatin 
is  a  disadvantage  that  often  becomes  very  evident  in  such 
analyses. 

2.  Agar-Agar. — Most  bacteria  cause  no  liquefaction  of  this 
substance,  which  is  nevertheless  not  so  good  as  gelatin  for 
plate-cultures,  because  of  the  diflBculty  of  melting  it  and  its 
somewhat  slighter  transparency,  and  its  tendency  not  to 
adhere  to  the  glass;  still,  it  may  be  used  well  for  analyses  of 
this  character  if  the  following  precautions  are  taken.  When 
the  agar  has  been  melted  in  the  test-tubes,  which  does  not 
occur  below  90°  C,  these  are  set  aside  to  cool  for  a  few  mo- 
ments and,  before  their  contents  begin  to  solidify,  placed  in  a 
water-bath  kept  at  40°  C,  at  which  point  the  agar  remains 
fluid,  while  the  liquid  containing  bacteria  can  safely  be  added, 
without  danger  of  killing  any  of  the  germs. 

While  it  is  usually  necessary  when  gelatin  is  used  to  hasten 
its  solidification  by  cold  (or  iced)  water,  this  must  commonly 
be  retarded  when  agar  is  employed,  by  placing  the  plates 
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ovor,  or  rollins:  the  tubes  in,  lukewarm  water,  to  prevent  tl 
a^r  frotu  formiu^  luuips  and  as  a  result  hardcniti^  with 
uneven  surface.  Since  agar  adheres  so  poorly  to  g-lass  that 
occasionally  entirely  separates  from  the  plate  and  slips  i 
Fmenkel  .advise-s  the  use  of  a  drop  of  sealing  wax  on  each  c 
ner  of  the  plate,  [Where  agar  must  be  used  in  plating  i 
bacteria,  it  is  much  better  to  do  this  in  ti-ays  (supra,  c), 
which  the  curling  of  the  agar  is  avoided, — W,  T.] 

3.  Agar-Gelatin,  pi-epared  after  Jensen's  formula 
pp.  4G4, 4C5)  combines  some  of  the  good  qualities  of  both  gi 
tin  aud  ugur.  It  is  very  conveniently  used  for  plate-cultui 
and,  as  a  rule,  is  to  be  recommended  in  preference  to  eithi 
The  surest  way  of  keeping  it  fluid  during  the  process  of  int 
ulation,  is  to  set  the  test-tubes  in  a  wat«r  bath  at  30°  to  40' 

4.  Serum  cannot  be  used  in  this  manner,  since  it  is  coa 
lated  only  by  prolonged  heating  to  a  degree  likely  to  pn 
fatal   to  the  germs.     If  it   must  be  employed,  one  of  ( 
methods  must  be  adopted:  Scrat«h-cultures  may  be  si 
sively  made  with  an  infected  bent  platinum  needle,  in  a 
numtH^ir  of  test-tubes,  the  colonies  being  so  few  in  the  1 
the  series  as  to  be  separate  {rf.  the  original  scratch-cultures 
on  slides,  p.  497);  or  the  fluid  to  be  used  may  be  diluted  with 
sterile  water,  and  a  smalt  drop  of  the  mixture  allowed  to  flow 
atwut  o^-er  the  surface  of  the  serum,  in  the  hope  that  the 
^erms  will  settle  on  it  at  a  distance  from  one  another.       But 
it  should  be  borne  in  mind  that  this  is  an  exceptional  method 
which  does  not  give  nearly  so  complete  a  separation  of 
^rms  as  the  careful  distribution  in  melted  gelatin. 

Water  Analysis. — The  bacteriological  analysis  of  drinl 
water  is  undertaken  according  to  the  rules  given  above.  The 
following:  precautions  are  also  tn  be  taken :  The  water  is  col- 
lected in  sterilized  glass  flasks,  nith  cotton  or  glass  stoppers. 
If  it  is  taken  from  a  faucet  or  hydrant,  it  is  allowed  to  run 
for  some  minutes  before  any  is  gathered,  and  care  must  be 
UUveii  to  prevent  the  contamination  of  the  stopper  from  any 
source  (by  placing  it  in  a  sterile  glass  box.  Figs.  11  and  13, 
etc).  Samples  are  taken  fn>m  accessible  bmlies  of  water  In 
sterilized  pipettes,  and  quickly  distributed  in  sterile  BashK. 
In  case  of  deeper,  less  accessible  supplies,  a  ireighted  sterittzed 
ftask  is  lowered  and  drawn  up  when  full,  its  contents 
ODOe  di^~id«I  between  several  smaller  bottles. 
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must  be  made  as  soon  as  possible  after  the  sample  is  taken; 
even  a  few  hours^  delay  at  ordinary  room  temperature  effects 
a  great  increase  in  the  number  of  germs.  If  it  is  necessary  to 
send  samples  of  water  to  any  considerable  distance,  or  to  let 
them  stand  for  some  time  before  they  can  be  analyzed,  they 
must  be  packed  in  ice. 

The  quantity  of  water  to  be  added  to  each  tube  of  gelatin, 
depends  upon  the  number  of  germs  present  in  it.  When  few 
are  present,  an  entire  cubic  centimetre  may  be  used.  Occa- 
sionally -^  cc.  suffices.  Water  that  contains  germs  in  especial 
abimdance  must  be  diluted  with  occasionally  several  thousand 
times  its  bulk  of  sterilized  water,  and  a  drop  may  even  then 
give  a  large  number  of  colonies  on  the  gelatin  plate.  Botton 
puts  10  colonies  to  the  plate  as  a  minimum,  and  5,000  as  a 
maximum,  if  good  results  are  to  be  secured.  With  fewer  than 
10,  accidental  contaminations  easily  vitiate  the  results.  If 
the  plate  contains  too  many,  the  task  of  counting  them  is 
more  difficult,  and  some  of  them  may  not  develop  enough  to 
become  visible.  It  is  best  to  keep  the  plates  at  20°  to  22° 
C,  and  to  count  the  colonies  on  the  third  or  fourth  day. 

B.  Solid  Substances. 

The  bacteriological  analysis  of  solids  is  quickly  described 
after  the  detailed  account  of  fluid  analysis.  It  may  be  carried 
out  exactly  like  the  latter,  by  first  quickly  dropping  the  sub- 
stance into  the  melted  gelatin,  in  which  the  germs  are  washed 
out  and  distributed  as  far  as  possible  in  the  manner  indicated 
for  the  analysis  of  water.  If  it  is  not  certain  that  the  germs 
can  be  sufficiently  washed  out  even  by  continued  agitation  in 
the  liquefied  gelatin,  this  may  be  effected  by  violent  and  pro- 
longed shaking  in  sterilized  water  or  bouillon,  which  is  after- 
ward investigated  according  to  the  rules  given  for  fluids.  It 
is  also  possible,  after  such  treatment,  to  add  an  equal  quan- 
tity of  melted  20-per-cent  nutrient  gelatin  to  the  water,  and, 
after  careful  mixing,  to  spread  this  out  in  one  of  the  described 
methods. 

Fraenkel  recommends  the  first  method  for  soil  analyses, 
as  the  result  of  a  large  number  of  comparative  experiment.* 
Because  of  the  great  difference  between  different  samples  of 
soil,  as  regards  the  amount  of  water  present,  he  further  ad- 
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vises  measuring  the  samples  in  preference  to  weiffhing  them,  J 
usiQj;  for  ttiis  purpose  a  shai'p-ed^ed  spoon  holding  about  ^  I 
cc.    A  level  spoonful  of  tlirt  is  poured  into  a  t«sL-tube  contain- 
ing melted  gelatin,  and  broken  up  and  distributed  in  this  »biI 
thoroughly  as  possible  by  the  use  of  a  stout  platinum  needl^l 
and  by  agitating  the  glass,  after  which  the  procBdure  is  the  J 
same  as  for  analysis  of  fluid.     The  same  writer  advises  the! 
use  of  von  Esmarch's  tube-method  (supra,  p.  493),  and  counts  J 
the  colonies  two  days  after  preparing  the  tubes.     But  the  J 
common  plate-method  is  equaliy  applicable  and  occasionally  J 
even  preferable,  especially  when  the  samples  contain  many  1 
liquefying  forms,  as  is  generally  the  case  with  the  surface  soiL  1 
A  great  deal  of  the  difficulty  from  this  cause  may  be  avoided  1 
by  the  use  of  agar-gclatin.     On  the  other  hand,  the  tubft>  I 
cultures  admit  ot  prolonged  observation,  and  in  this  way  of  j 
the  detection  of  those  very  slowly  developing  forms  which  1 
frequently  occur  in  earth  (c/.  Chapter  XH.,  on  disinfection)..! 
Samples  from  the  deeper  soil,  which,  as  the  studies  of  Eockl 
and  Fraenkel  show,  always  contain  very  few  germs,  can  only  J 
be  obtained  ^vith  the  certain  exclusion  of  dirt  from  above  by  1 
the  use  of  a  special  boring  apparatus  (made  by  Muencke,  of  I 
Berlin).     Like  water,  soil  must  be  investigated  verj-  soon  after  I 
collection,  since,  especially  in  samples  from  some  depth,  there  1 
is  a  very  rapid  multiplication  of  the  bacteria,  which  may  be.  I 
come  a  thousand-fold   more  numerous  than   at  first,  in  the  \ 
course  of  a  few  days  (BVaenkel),     The  reason  for  this  mcrease, 
which  cannot  be  prevented  by  the  use  of  ice,  is  still  unknown. 
In  his  first  soil  analyses,  Koch  used  the  simple  method  of 
sprinkling  the  earth  over  the  surface  of  gelatin.    Naturally, 
no  certain  separation  of  the  germs  is  possible  by  this  means, 
but  a  good  notion  is  obtained  of  the  kinds  of  bacteria  and 
moulds  present  in  the  sample.     It  is  best  for  this  purpose  to  i 
pour  the  sterile    nutrient  gelatin  upon  plates  or   in  trays  J 
where  it  is  allowed  to  harden.     The  earth  is  collected  with! 
the  usual  precautions  in  sterile  test-tubes  or  flasks  plugged  J 
with  cotton,    Immediately  before  use,  the  cotton  is  removed 
and  a  layer  of  filter  paper  quickly  tied  over  the  mouth  of  the 
glass.     Holes  are  made  in  the  paper  with  a  flamed  pin,  and  . 
through  these  the  dirt  is  dredged  upon  the  gelatin,  e 
the  fine  particles  do  not  lie  too  close  together. 
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The  micro-organisms  which  float  in  the  atmosphere,  and 
compose  an  important  part  of  its  so-called  dust,  have  been  in- 
vestigated for  a  long  time  in  many  different  ways,  and  with 
more  zeal  than  those  of  water  and  the  soil;  on  the  one  hand  with 
reference  to  the  theory  of  spontaneous  generation,  and  on  the 
other,  because  too  much  weight  was  laid  upon  the  importance 
of  the  air  as  a  carrier  of  nearly  all  contagious  matters.  But 
the  time  and  energy  be- 
stowed are  sadly  out  of  pro- 
portion to  the  small  result- 
ant gain  in  knowledge  of  the 
Ufe  history  and  mode  of 
transportation  of  pathogenie 
bacteria. 

Two  modes  of  collecting 
air  and  its  organisms  are  in 
use: — the  dust  is  allowed  to 
settle  by  its  own  weight,  or 
it  is  drawn  Into  a  suitable 
apparatus  by  using  an  aspi- 
rator. 

Aapiraiors.  —  A  simple 
aspirator,  easy  of  transpor- 
tation, is  that  shown  in  Fig. 
33.  Two  large  conical  flasks 
(l  and  II.)  are  furnished  with  rubber  stoppers  and  glass  tubes 
arranged  (Fig,  33)  as  for  wash  bottles,  and  connected  with  a  rub- 
ber tube  in  the  manner  shown.  A  pinch-cock  is  placed  at  c,  and 
the  upper  flask  filled  with  water.  When  the  cock  is  opened  and 
suction  applied  at  a  (or  the  upper  flask  tipped)  till  the  siphon  is 
filled,  the  water  will  flow  without  interruption  from  I.  into  the 
empty  flask  II.,  inducing  a  uniform  and  continuous  suction  of  air 
into  h,  until  I.  is  empt;\  By  pouring  the  water  back  into  I,  (or 
reversing  the  relative  position  of  the  flasks)  the  suction  can  be 
recommenced.  Knowing  the  volume  of  water  used,  and  the 
time  taken  to  empty  one  flask  into  the  other,  the  amount  of 
air  sucked  into  the  apparatus  during  a  given  time  is  also 
known.    The  rapidity  with  which  the  water  flows  from  flask 
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to  flask  cau  by  regulated  by  the  pinch-cock,  or  by  the  use  of  J 
tubes  of   various  calibi-e,   insertt-d   somewhere   in  the  \ 
rubber  tube.     A  number  of  such  pieces  of  \ 
tubing  are  made  ready,  and  tht;  time  re- 
quired for  each  to  pennit  the  passa^  of 
a  liter  of  water  is  experimentally  deter- 
mined and  marked  on  it  with  a  writing  dia- 
mond, so  that  according  to  circumstances  a 
largtT  or  smaller  tube  is  employed  (Hesse), 

Another  form  of  aspirator  is  that  shown  I 
above  in  Figure  7 

c.  A  drip -aspirator  is  shonii  in  Fig^ure  I 
34  in  which  the  constant  stream  from  i 
faucet  can  be  usetl  as  a  means  of  suction.  1 
As  the  water  falls  in  small  portions  from  [ 
the  faucet,  through  the  tubes  a  and  6, 
the  little  columns  of  fluid  carry  along  be-  I 
tween  them   larger  and  smaller  columns  J 
of  air,  producing  at  c  a  powerful  suction,  J 
which,  however,  is  not  so  uniform  as  in  the  ] 
other  two  aspirators,     [The  German  deal*  I 
ers  supply  a  very  simple  aspirator  essen- 
tially  on  this   model,   consisting  of  a   T- 
shaped  brass  tube  representing  ahc,  joined  ] 
by  suitable  corks  and  rubber  tubing  with  1 
a  flexible  lead  tube  some  yards  long,  whicli,  ] 
being  non-collapsible,  makes  a  very  good  ] 
connection  with  the  other  apparatus  t 
ployed. — W.  T.]     Nor  does  the  apparatus  ] 
directly  indicate  the  quantity  of  air  sucked  I 
through,  like  the  others,  so  that  if  this  i9  J 
to  be  determined  it  must  be  used  in  connec-  \ 
tion  with  a  gas-meter. 

L  Collection  of  Dust  for  Direct  Mi- 1 

croscopical    Examination.  —  The     dust  1 

which  has  accidentally  accumulated  in  dif-^  4 

fei-ent  places,  often  in  a  thick  layer,  can  be  I 

F».M.-DHpAlpi™tor    Simply  collcctcd,  even  if  the  layer  is  aJ 

(Futar  Pump).  slight  One,  or  is  easily  swept  on  to  a  piece  4 

of  paper  with  a  feather.     Small  quantities  of  the  dust  col*  <, 

lected  in  this  manner  are  mingled  with  a  drop  of  glycerin  or  I 
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other  fluid  00  a  slide  and  subjected  to  microscopic  aod  micro- 
cbemical  examination  in  the  usual  manner. 

If  the  dust  is  to  be  collected  for  a  given  time  and  place, 
this  is  best  done  by  the  use  of  a  so-called  aeroscope  (Ponchet, 
1859).  Of  the  various  models,  only  Schnauer's  will  be  de- 
scribed here — a  form  which  can  easily  be  put  together  in  any 
laboratory'.  It  consists  (Fig.  35)  of  a  bell-glass  (a)  with  ground 
base  and  short  neck.  A  bottle  with  the  bottom  broken  oft 
and  the  lower  end  ground  flat  can  be  made  to  serve  the  same 
purpose.  The  neck  is  fitted  with  a  rubber  stopper  provided 
with  two  holes,  in  one  of  which  a  short  glass  tube  (d)  is  fitted, 
while  a  longer  tube  (e),  bent  in  an  arch  above  and  drawn  out 
to  a  point  with  an  opening  of  about  1  mm.  at  the  other  end, 
passes  through  the  second.  The 
ground  base  of  the  bell-glass  is 
smeared  with  vaseline  and  pressed  air 
tight  against  a  glass  plate  (&).  Un- 
der the  bell-glass  is  placed  a  slide  (c) 
on  which  is  a  small  drop  of  a  steril- 
ized solution  of  grape  sugar  1  part, 
and  glycerin  2  parts  (Miquel).  The 
tube  e  is  then  adjusted  so  that  its 
point  is  about  1  mm.  above  the  surface 
of  the  drop,  and  the  tube  d  is  con- 
nected with  an  aspirator.  As  soon  ' 
as  the  suction  begins,  the  air,  and  the 
dust  suspended  in  it,  flow  through  the  curved  tube  directly 
against  the  drop  of  glycerin,  in  which  the  flow  of  air  causes 
a  slight  depression,  and  where  a  large  part  of  the  dust  is 
stopped,  A  part  settles  in  the  curved  tube,  which  must, 
neveri^heless,  have  this  form  in  case  the  apparatus  is  to  be 
used  in  the  open  air  in  rainy  weather- 
When  the  aspirator  has  operated  long  enough,  the  slide  is 
removed,  and  the  dust  uniformly  distributed  through  the 
glycerin  with  a  sterilized  needle.,  a  cover  glass  placed  on  it, 
and  it  is  ready  for  microscopic  and  micro-chemical  examina- 
tion. 

Preparations  of  this  sort  give  a  good  notion  of  many  of  the 
inorganic  and  organic  substances  which  float  in  the  air  in 
enormous  quantities,  e.g.,  coal  dust,  sand,  small  crystals  of 
Various  salts,  woollen  and  cotton  threads,  hair,  starch-grains. 
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fragments  of  vcfjetnble  tissue,  pollen,  etc.  Many  mould  spoi 
are  also  recog-nizable,  but  tiie  germs  of  bacteria  are  too  si] 
and  too  little  characteristic  to  be  identified  in  such  prepai 
tioDS.  The  number  and  character  of  snch  germs  present 
the  air  at  a  given  time  can  only  be  determined  by  sowing  tl 
dust  in  suitable  culture-vessels. 

II,  Collection  of  Dual  for  Cultures. —  Yery  pretty 
useful  preparations  are  obtained  by  simply  letting  the  gen 
settle  from  the  air  upon  the  surface  of  gelatin.  Several  pai 
of  shallow  glass  trays  (Fig.  12)  are  sterilized  at  150",  each 
WTapped  singly  in  paper.  The  nutrient  gelatin  (most  com- 
monly peptonized  meat  infusion  with  agar-gelatin)  is  carefully 
and  rapidly  poured  in  a  shallow  layer  into  the  smaller  tray, 
which  is  at  once  covered  with  the  other  (c/.  p.  502),  When 
the  gelatin  has  solidified,  the  trays  are  wrapped  up  and  taken 
to  the  place  where  they  are  to  be  used.  Here  they  are  un- 
packed, the  lids  {i.e.,  the  larger,  upi>er  trays)  taken  off,  and 
the  gelatin  is  left  exposed  to  the  air  for  a  longer  or  shorter 
time,  varj'ing  with  the  abundance  of  germs  from  a  fc 
utes  to  an  hour.  After  replacing  the  lids,  the  trays  are  set 
aside  at  room  temperature,  for  observation,  the  germs  be^ 
ning  to  show  evidence  of  germination  after  a  few  days. 

It  is  best  TO  use  the  sterilized  paper  to  wrap  the  lids  in 
while  the  gelatin  is  uncovered,  and,  after  they  are  replaced, 
to  again  wrap  the  pairs  of  trays  in  it  for  their  return  to  the 
kiboratoi-j'.  Instead  of  pouringthe  gelatin  directly  into  traya^ 
it  may, of  course,  he  spread  on  a  glass  plate,  which  is  then 
within  a  pair  of  trays. 

Simple  as  this  method  is,  it  gives,  as  has  been  said,  v 
useful  results.     This  may  easily  be  shown  hy  exposing  a  nui 
ber  of  trays  of  gelatin  simultaneously  and  for  the  same  leni 
of  time  in  two  different  places.     The  differences  in  number  ai 
kinds  of  atmospheric  germs  in  different  localities  is  then  vei 
evident.     It  is  to  be  recommended  for  the  qualitative  air  am 
yses  most  frequently  called  for,  but  it  does  not  give  the  nui 
ber  of  germs  contained  in  a  {riven  quantity  of  air.    A  numi 
of  methods  and  appliances  for  this  quantitative  analysis 
atmospheric  air  have  been  indicated,  but  there  is  at  present 
difference  of  opinion  as  to  which  is  to  be  preferred.     I  ha' 
not  sufficient  experience  in  this  directior  to  pronounce  vei 
authoritatively  on  the  question,  but  I  have  no  doubt  the  ai 
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:dters  using  (insoluble  or  soluble)  powders  are  to  be  given  the 
X>re^erence.  In  view  of  this  difference  of  opinion  it  must  be  a 
jsatisfaction  to  know  that  at  present  the  exact  determination 
of  the  number  of  germs  in  the  air  is  not  of  v^xy  great  import- 
ance. I  shall,  therefore,  merely  describe  briefly  the  choice  of 
stpparatus  representing  the  various  systems,  viz.,  automatic 
asuction  balloons,  settling  apparatus,  such  in  which  the  air  is 
skUowed  to  bubble  through  fluid  or  gelatinized  contents,  and 
Alters,  which  may  be  insoluble  or  soluble. 

The  automatic  balloon  was  first  used  by  Pasteur  in  1860. 

-As  shown  in  Fig.  36,  it  is  at  once  culture  vessel,  aspirator,  and 

gasometer.    It  consists  of  a  globular  flask  with  a  long  neck 

^rawn  out  into  a  capillary  tube.     The  tube  is 

liermetically  sealed,  and  the  flask  sterilized  at  150° 

C.    When  cool,  the  point  is  broken  off,  the  air 

"within  the  balloon  is  warmed  a  little  over  a  burner, 

and  the  tip  dipped  into  the  sterilized  culture-fluid. 

As  it  cools,  a  few  drops  of  flmd  pass  into  the  flask, 

this  is  carefully  heated  to  the  boiling  point  over 

the  burner,  and,  while  the  steam  is  escaping  from 

the  opening,  this  is  again  dipped  into  the  fluid,  a 

greater  quantity  of  which  is  sucked  in.  When  the 

flask  is  about  half  full,  the  point  is  removed  from 

the  fluid,  and  the  contents  carefully  heated  over 

the  flame  and  allowed  to  boil  gently  for  a  couple    p,o^T^uto. 

of  minutes.    While  the  steani  is  escaping  with  a  matio  suction- 

whistling  sound  from  the  end  of  the  tube,  the  BuibforCoUect- 

^  ,  Ing  Air-gennB. 

flame  is  removed,  and  the  pomt  is  at  once  care- 
fully fused.  The  apparatus  is  now  ready  for  use,  for  which  it  is 
held  as  far  from  the  experimenter  as  possible,  in  the  direction 
from  which  the  wind  comes,  so  that  germs  shall  not  be  blowTi 
from  one's  body  toward  it.  The  point  is  opened  by  a  pair  of 
pincers  or  shears  that  have  been  flamed,  and  the  air  rushes  in 
with  a  whistle  and  fills  the  receptacle.  The  opening  is  once 
more  sealed,  the  fiask  shaken  so  as  to  wash  all  germs  from 
the  walls  into  the  fluid,  and  the  deveiopment  of  micro-organ- 
isms in  the  fluid  is  awaited.  [But  this  gives  no  quantitative 
determination,  and  a  satisfactory  investigation  of  even  the 
aerobic  forms  present  in  the  fluid  is  only  possible  when  some 
of  the  fluid  after  thorough  shaking  is  at  once  t«iken,  witli  the 
usual  precautions,  as  a  basis  for  some  form  of  plate-culture. 
— W.  T.l 
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Hesse's  aeroacope  (Fig.  37)  coDsists  of  a  glass  tube  50  t 
TO  cm,  long  and  4  cm.  in  diameter,  one  end  of  whicla  is  some- 
what flaring  and  closed  by  a  perfoiuted  rubber  stopper  [d), 
tlirnugh  which  passes  a  short  glass  tube  10 
mm.  in  diameter,  plugged  with  cotton  (6). 
flange  at  the  otlier  end  is  somewhat  more  proi 
inent;  over  it  are  tied  two  thin  rubber  ca] 
one  outside  the  other,  the  inner  of  which  is 
pierced  with  a  round  Imlo  about  10  mm. 
diameter,  as  shown  in  the  section  in  Figure  3' 
The  tube  is  used  with  nutrient  gelatin,  the  si 
face  of  which  must  not  reach  above  tha  lowi 
side  of  the  small  glass  tube  or  the  hole  in  t1 
inner  cap,  when  the  apparatus  lies  flat. 

The  tube,  stopper,  and  caps  are  cleansed 
1.0  per  cent  sublimate  solution,  and  final 
rinsed  with  boiled  water.  The  inner  cap 
tied  fast  with  thread,  without  being  much 
stretched.  If  it  is  found  to  be  water-tight,  by 
half  filling  the  tube  with  water,  and  holding 
this  end  downward,  the  round  hole  (/and/') 
is  clipped  in  its  centre  with  sharp  scissors,  and 
the  outer  cap  is  tied  over  it,  but  in  a  more 
tense  condition.  [Rubber  caps,  fitting  quite 
well  and  easily  applied,  are  also  supplied  with 
the  apparatus  by  dealers. — W.  T.]  Its  power 
to  hold  water  is  then  again  tested.  The  sto] 
per  with  its  plugged  tube  in  place  is  now 
serted  in  the  other  end,  and  the  apparatus,  stiB 
containing  water,  is  hung  iu  the  steam  cylin- 
der, which  needs  to  be  lengthened  for  this  pur- 
pose (Fig.  4,  C).  A  piece  of  wire  (Fi 
twisted  around  the  upper  end  is  used  for  suf 
~i^        iat„g^  pending  the   tube   to    the  lid  by  the  mi 

J^^^^  shown  in  Figure  4  A.  After  exposure  tdi 
Fio. S7.-Bejw«  streaming  steam  for  a  quarter  of  an  hour,  it  is 
Aeposoupe.  removed  from  the  sterilizing  cylinder,  and 
when  it  is  somewhat  cooled  the  water  is  poured  out  and 
replaced  with  all  precautions  by  melted  sterile  nutrient  gel- 
atin, poured  from  a  pipette  or  wash-bottle.  The  stopper  btj- 
ing  again  in  place,  it  is  once  more  hung  in  the  steam-cylinder 
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:^or  ten  minutes'  sterilization  at  100°,  after  which  it  is  placed 
^horizontally  while  the  g-elatin  cools  [or  rotated  until  the  gel- 
sEktin  is  nearly  hard,  when  it  is  allowed  to  lie  flat  so  that  one 
^gpart  of  the  circumference  is  more  thickly  coated  than  the  rest. 

^W.  T.]    When  wanted  for  use,  it  is  set  upon  a  suitable  sup- 

;,  where  the  air  is  to  be  examined.    Hesse  uses  a  folding 


tripod  such  as  is  used  by  photographers,  which  ends  in  a  flat 

^surface  on  which  the  tube  can  be  fastened,  the  two  flasks  of 

^he  aspirator  (Fig.  33)  being  hung  at  different  heights  on  the 

3e^.    Simple  supports,  answering  every  purpose,  are  also 

easily  improvised.    When  the  apparatus  is  set  up,  it  is  con- 

Tiected  with  the  aspirator,  the  surface  of  which  is  carefully 

^washed  with  0.1  per  cent  sublimate,  and  the  aspirator  set  in 

operation,  the  siphon  being  sucked  full  beforehand,  to  prevent 

a  sudden  irre^lar  suction  when  the  pinch-cock  is  opened. 

The  quantity  of  air  which  Hesse  advises  to  be  passed  through 

the  apparatus  is  1  to  5  litres  for  inhabited  rooms,  and  10  to  20 

litres  out  of  doors,  but  in  certain  cases  much  greater  or  smaller 

quantities  may  be  advisable.    He  recommends  the  aspiration 

of  a  litre  of  air  through  the  apparatus  in  one  to  three  minutes 

for  inhabited  rooms,  and  the  same  quantitj"  in  three  to  four 

minutes  for  the  open  air,  as  a  proper  rapidity.    After  the  air 

has  been  sucked  through,  the  apparatus  is  closed  by  replacing 

the  rubber  membrane  (which  has  been  rinsed  in  sublimate), 

and  set  aside  at  room  temperature.    In  the  course  of  the  next 

eight  or  ten  days,  colonies  of  moulds  and  bacteria  grow  on  the 

surface  of  the  gelatin,  from  which  they  can  be  obtained  for 

examination  and  the  inoculation  of  cultures  by  using  a  long 

glass  rod  bearing  a  platinum  needle.    If  the  suction  has  been 

effected  sufficiently  uniformly  and  with  the  right  rapidity,  so 

that  all  germs  have  been  allowed  to  settle  from  the  air  passed 

through,  the  colonies  should  be  most  numerous  near  the  end 

through  which  the  air  enters,  gradually  decreasing  in  number 

toward  the  other  end,  the  last  third  or  quarter  of  the  gelatin 

surface  being  entirel}'^  free  from  colonies. 

Bubbling  Apparatus. — Of  the  different  forms  with  fluid 
contents,  only  one,  long  emploj^cd  by  Miquel,  is  described  here. 
This  is  a  flask  closed  above  with  a  cap  plugged  with  cotton 
(a),  like  a  Pasteur  flask  (c/.  Fig.  10).  The  neck  is  prolonged 
as  a  fine  tube  to  the  bottom  of  the  flask.  The  slightly  con- 
stricted side  tube  6,  is  plugged  at  two  points  with  cotton  (not 
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sbown  in  the  fl^re),  and  is  connected  with  some  form  of 
aspirator  by  the  rubber  tube  e.  A  capiilary  tube  hermetically 
sealed  at  d,  is  connected  by  the  same  means  with  the  other 
lateral  tube  (c),  which  is  slightly  bent  downward.  30  to  40 
cm.  of  distilled  water  is  poured  into  the  flask.  Sterilization 
is  effected  as  usual.  The  aspirator  is  connected  with  e,  the 
plugged  cap  a  is  Aamed  and  removed,  the  observer  withdrawt; 
from  the  apparatus,  and  the  suction  of  air  into  it  is  allowed  to 
%o  on,  after  which  the  cap  is  again  tiamed  and  replaced, 
blowing  through  c  the  water  is  made  to  rise  and  fall  throi 
the  neck  of  the  flask  ten  times,  to  wash  off  adhering  germ* 
The  point  d  is  flamed  and  broken  off  and  by  tipping  tlie  flask 
and  blowing  through  e  the  contents  are  divid<^  among  30  or 
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40  culture  flasks  containing  bouillon.     Finally,  the  outerm< 
of  the  two  cotton  plugs  in  the  tube  b  is  i-emoved  and  the  inner 
one  pushed  into  the  flask  with  a  sterilized  platinum  wu-e,  after 
25  cc.  of  sterile  bouillon  has  been  poured  into  the  flask.    The 
flask,  and  the  30  culture-vessels  are  set  aside  at  30°  C,  and.^ 
observed  for  at  least  a  month.    When  a  small  number  of 
vessels  show  growth,  the  total  of  the  germs  collected  by 
aeroscope  can  be  appi-oximately  calculated  (c/.  p.  4S0,  met! 
of  dilution), 

Tryde,  Hueppe,  and  v,  Sehlen  formerly  caused  air  to  bubl 
through  melted  nutrient  gelatin,  in  their  aeroscopic  analyses^ 
Quite  recently,  Straus  and  Wurtz  have  used  the  same  method, 
and  for  this  purpose  produced  the  glass  apparatus  shown  in 
Figure  39.  The  top  and  bottom  measure  15  mm.  in  diameterj 
while  the  central  portion  (.4)  is  a  wide  cylindrical  recept; 
bearing  the  slightly  constricted   lateral  tube  (D),  with  ti 
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cotton  plugs  (/  and  g).  The  tube  B  is  drawn  out  to  a  fine 
point  below,  and  closed  above  with  a  cotton  plug  (e).  At  c  it 
is  widened,  and  ground  to  fit  the  mouth  of  A  air>tight.  The 
apparatus  is  sterilized  at  150°  C,  after  which  10  cc.  of  10  per 
cent  ^latin  (or  preferably  agar>gelatin)  are  poured  into  it 
and  a  drop  of  sterilized  olive-oil  added,  after  which  all  is  ster- 
ilized in  the  steam  cylinder.  The  addition  of  oil  prevents  the 
^latin  from  foaming,  even  when  air  is  passed  through  it  very 
rapidly,  %.g.,  50  litres  in  ten  minutes.  The 
gelatin  is  melted,  D  is  joined  by  rubber-tubing 
with  an  aspirator,  and  the  plug  e  is  removed. 
While  air  is  passing  through,  the  gelatin  is 
kept  fluid  by  the  warmth  of  the  hand,  or,  if 
agar-gelatin  is  used,  a  water-bath  is  employed. 
Afterward,  the  plug  c  is  replaced,  and,  by  blow- 
ing into  D  the  fluid  is  forced  into  B  several 
times  to  wash  out  any  adhering  germs.  The 
plug  /  is  removed  so  as  to  allow  9  to  be  pushed 
into  the  gelatin  with  a  sterile  platinum  wire, 
after  which  it  is  replaced  and  g  is  gently 
shaken  about  in  the  gelatin,  which  is  then  al- 
lowed to  solidify  as  for  an  Esmarch  tube-cul- 
ture, or  poured  out  in  glass  trays  as  described 
on  pages  496,  49T.  The  observation  of  the  de- 
velopment of  the  colonies  is  rendered  not  a  lit- 
tle difficult  by  the  fact  that,  while  air  is  bub- 
bling through,  the  oil  becomes  finely  emulslQed 
in  the  gehittu,  rendering  it  cloudy. 

Insoluble  Powder  Filters. — As  the  result  no.  sa.— At 
of  a  series  of  very  carefully  conducted  experi- 
ments, Petri  has  recommended  sand  as  a  filtration  medium 
in  preference  to  glass-wool  and  asbestos,  which  have  been 
used  by  others  (Miquel,  Moreau,  Freudenreich,  and  Frank- 
land).  The  details  of  his  method  are  as  follows:  sand  is 
passed  through  a  sieve  with  meshes  0.5  mm.  wide,  and  what 
passes  this  ia  sifted  through  a  second  with  meshes  0.25  mm. 
wide,  the  portion  that  remains  in  this  consisting  of  grains 
of  the  right  size.  This  sand  is  heated  to  redness  in  an  iron 
crucible  (half  or  three-quarters  of  an  hour  being  required 
for  100  cc),  while  it  is  stirred  with  a  glass  rod.  While 
warm,  it  is  filled   into  sterile  test-tubes  plugged  with  cot- 
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ton.  Two  sand-fllters  (Si  and  »i)  3  cm.  long  are  broug'lq 
into  a  glass  tube  l.a  lo  1.8  cm.  wide  and  9  cm.  long,  as  s 
in  Figure  40,  The  sand  is  l»>ld  in  place  by  small  cjvps  (»i  to 
Hi)  of  fine  brass  gauze  (4<)  meshes  to  the  linear  centimetre), 
which  are  easily  made  over  the  end  of  a  glass  tulw  or  metallic 
rod.  This  separation  of  the  sand  in  two  parts  enables  the  e; 
perimenter  to  sow  the  second  siind  plug  separately,  as  a  coi^ 
trol  filter  The  fliter-s  being  I  cm.  from  each  end  of  the  tub! 
it  is  pluggeil  at  /  and  g  with  cotton,  and  sterilized  at  150°  C 
Before  use,  the  cotton  plugs  arc  removed  and  lai 
aside  in  a  sterilized  glass  box.  The  niter-tube  i| 
joined  with  an  aspirator  by  means  of  a  rubb< 
.  stopper  (n)  sterilized  in  sublimate,  pierced  for  I 

Y~',        '    cotton-plugged  sterile  glass  tube  c,  which  is  c 
bjj       n-^    nocted  by  a  short  piece  of  rubber  tubing  with  ^ 

BJr  ^  '^'="'  *"^  W  "'-^ ''™-  "■'•'*'■   "^^  *"^*"'  '■"'*®  ^^ 

g      arranged  vertically,  the  cotton  plug  is  removed 

from  g  and  the  suction  can  begin.      Petri  i 
\    as  an  aspirator  a  hand  air-pump,  each  stroke  o 
J,    which  dr.iws  a  litre   of  air  through   the  l 

When,  as  in  his  experiments,  100  litres  psiSB* 
through  the  filter  in  10  to  20  minutes,  all  genus 
*-  are  stopped  by  the  fii-st  filter.  The  material  is 
sown  in  pairs  of  trars  (Fig.  V2)  9  cm.  in  diameter, 
a  the  sand  of  the  first  filter  being  divided  between 
three,  and  of  the  second,  between  two  such  trays. 
The  sand  is  firat  poured  into  the  trays,  and 
melted  gelatin  is  poured  over  it  from  test-tubes 
(cf.  p.  4116).  After  the  sand  is  completely  wet  by 
Fid.  40,-peiri'»  the  gelatin,  so  that  all  air  bubbles  have  been 
s»n<i-Fiit«r.  ^rjyeji  out^  it  is  equally  distributed  by  a  series  of 
short  hut  forcible  horizontal  movements,  and  the  gelatin  is 
allowed  to  harden,  when  the  thi-ee  pairs  of  trays  are  set  away 
one  over  the  other  at  the  temperature  of  the  room. 

Soluble  Filters. — Miquei,  the  most  experienced  li\-ing  stu- 
dent of  the  air,  has  very  recently  recommended'  the  employ- 
ment of  soluble  filters,  an  ingenious  method  suggested  by  Pas- 
teur over  twenty-five  years  ago.  Of  the  various  powders 
which  may  be  selected  (cane^ugar,  table-salt,  sodium  phos- 
phate, magnesium  sulphate,  etc.),  Miquei  recommends  cane- 
sugar,  which  demands  no  special  preparation,  may  be  steril- 
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3zed  at  150**  C,  without  losing  its  high  degree  of  solubility  or 
lt>eco]iiing  more  hygroscopic,  or  without  having  any  injurious 
effect  on  the  bacteria.    In  very  foggy  weather  it  may  become 
dmpossible  to  work  with  either  insoluble  or  soluble  filters.    In 
^his  case  a  bubbling  apparatus  may  occasionally  have  to  be 
^used.     The  sugar  (if  loaf  sugar  is  used)  is 
3K>wdered  in  a  mortar  and  shaken  through 
i^wo  metal  sieves,  as  described  for  sand,  so 
"that  the  size  of  the  grains  used  is  about  half 
a   millimetre.     This  sugar  is  placed  in   an 
aeroscope  (Fig.  41,  A)  consisting  of  a  glass 
tube  about  20  cm.  long  and  5  mm.  in  diam- 
eter, narrowed  at  e,  and,  according  to  the 

suggestion  of  Freudenreich,  provided   at  6 

with  a  ground  cap  plugged  with  cotton,  as 

for  the  Pasteur-Chamberland  flasks.     Two 

plugs  of  (glass-wool  or)  cotton  are  inserted 

at  d  and  /,  and  the  whole  is  sterilized  at  150° 

C.    The  cap  is  removed,  and  enough  well- 
dried  sugar  (1  to  2  gm.)  is  poured  into  the 

tube  to  fill  it  for  a  length  of  8  to  10  cm.,  after 

which  all  is  again  sterilized  at  150°  C.    When 

it  is  to  be  used,  by  a  series  of  light  percussions 

the  sugar  is  packed  against  the  plug  d,  and 

the  tube  held  nearly  vertically  (tipped  toward 

the  wind),  so  that  during  suction  the  sugar 

may  not  fall  away  from  the  walls,  thus  render- 
ing it  possible  for  the  air  to  pass  unfiltered  at 

any  point. 

The  air  is  drawn  through  the  filter  with 

different  rapidity  and  for  a  varying  length  of 

time,  according  to  circumstances.    The  aver- 
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Fio.  41.— A,  Newer,  B, 

age  number  of  germs  for  the  day  at  a  given  ower  Model  of  Miquers 

•    X    •         U4.    •     ^  V.         1        1      J  •  4.x.         •     Soluble  Powder  Filter. 

point  is  obtained  by  slowly  drawing  the  air 
through  a  filter  for  12  or  24  hours.    To  learn  the  number 
at  a  given  time,  it  is  necessary  to  draw  the  largest  possi- 
ble quantity  of  air  through  the  sugar  in  the  shortest  time 
possible. 

After  the  aspiration,  the  cotton  or  glass-wool  plug  is  re- 
moved and  the  sugar  is  poured  into  sterilized  water.    When 

many  germs  are  expected,  a  large  quantity  of  water  (500  to 
11—34 
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1,1100  cc.)  is  used;   otherwise  a  smaller  quality  (r)0  to  100  cc.)1 
is  taken. 

In  case  the  sugar  does  not  run  out  of  the  tube  easily,  ifeJ 
must  be  pushed  out  by  the  aid  uf  the  cotton  plu^  /,  and  aJ 
sterile  glass  i-od  introduced  at  /,  and  the  tube  afterward  rinsed  ' 
out  with  sterile  water.     The  plug  d  is  also  to  be  sown  sepa- 
rately as  a  test  of  tlie  efflciency  of  the  filter,  which  should 
remain  free  from  germs  after  the  air  has  been  sucked  through. 
To  simplify  these  manipulations,  I  advise  the  use  of  tubes  J 
that  are  not  constricted  at  e,  and  to  proceed  as  follows :   Thft^ 
following  articles  are  to  be  made  ready  beforehand:   1 
Erlenmeyer  flask,  filled  with  sterile  water;  2,  a  short  test-tul«vl 
with  a  fi!w  cc.  of  water;  3,  a  test-tube  with  nutrient  gelatin; 
4,  a  sterile  glass  box  (Fig.  11  or  13);   &,  a  small  rubber  tube.  J 
The  plug-/  is  removed  with  forceps,  and  laid  in  the  glass  box^l 
after  which  d  is  similarly  removed  and  ca.st  quickly  into  th«  I 
gelatin,/being  immediately  replaced.    The  cap  a  is  then  taken] 
ofT,  and  the  sugar  poured  out  into  the  Erlenmeyer  flask,  th»l 
rubber  tube  is  slipped  over  the  unground  end  of  the  glass  (/):  F 
the  ground  end  being  dipped  into  the  sterile  water  of  the  short^l 
test-tube,  when  all  remaining  germs  and  sugar  are  rinsed  I 
out  by  alternately  sucking  water  into  the  tube  and  expel- , 
ling  it;  flnally  this  water  Is  poured  into  an  Erlenmeyer  flask.! 
The  filter  tubes  which  Miquel  used  in  his  earlier  investigationsl 
were  drawn  out  to  a  capillaiy  point  at  the  end  through  which! 
air  was  admitted  (Fig.  41  B,  whore  the  constriction  betweeai 
the  two  cotton  plugs  is  also  left  out),  and  were  opened  and  I 
closed  by  breaking  off  and  remelling  the  point.     The  use  otB 
the  ground  cap  a  renders  it  far  easier  to  empty  the  apparatusyl 
but  adds  materially  to  its  expense  ;  there  is,  however,  no  rei^a 
son  why  simple  glass  tubes,  closed  by  my  rubber-tubing  caji^ 
(c/.  Fig.  9,  III. -VI.)  should  not  be  used.     The  gelatin  in  wbichv 
the  plug  d  was  placed  should  remain  sterile,  all  germs  beta 
found  in  the  Erlenmeyer  flasks.     When  the  sugar  is  entirely 
dissolved  and  the  solution  well  shaken,  the  number  of  gen 
is  determined  exactly  as  described  for  water  analysis,  prefer*- 
ably  using  agar-gelatin,  so  as  to  avoid  as  far  as  possible  th< 
disturbing  liquefaction  of  the  gelatin. 

A  great  advantage  of  this  method  is  that  only  a  fraction  I 
of  the  sugar  solution  and  the  germs  it  contains  need  be  us€ 
for  quantitative  analysis,  while  the  greater  part  can  be  use 
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for  various  qualitative  investigations  {?,g.,  a  search  for  anae- 
robic forms),  whicti  it  was  not  possible  to  carry  out  in  the 
earlier  methods  in  which  all  of  the  collected  germs  had  to  be 
used  for  the  quantitative  analyses. 

Of  the  aeroscopes  and  methods  of  anal,>-sts  here  described, 
the  first  two  have  really  only  historical  interest.  The  auto- 
matic suction  balloon  was  tliu  instrument  with  which  Pasteur 
long  since  outlined  the  bacteriological  topography  of  the  at- 
mosphere, which  Miquel  has  since  persistently  worked  upon. 
Hesse's  apparatus  marks  the  first  attempt  to  employ  the 
gelatin  cultures  of  Koch  in  quantitative  analysis  of  the  air. 
Of  the  other  four,  doubtless  the  solid  Alters  will  deserve  pref- 
erence. They  are  easily  transported,  and  can  be  "  charged " 
with  bacteria  at  any  temperature  and  at  places  far  from  the 
laboratory,  after  which  they  can  be  kept  (at  least  for  several 
days)  until  cultures  can  be  started  under  favorable  conditions. 
They  also  accomplish  what  is  possible  towai-d  collecting  in  a 
relatively  short  time  all  germs  from  the  air  of  a  very  large 
space.  Of  these  solid  filters,  tlie  soluble  appear  to  me  far 
superior  to  the  insoluble. 

In  this  chapter,  we  have  as  good  as  exclusively  concerned 
oui-selves  with  the  application  of  Koch's  methods  of  isolation 
in  gelatin  to  bacteriological  analysis.  It  nmst,  also,  be  said 
unqualifiedly  to  be  the  chief  method  of  such  analysis.  Start- 
ing plate-cultures  in  one  or  other  of  the  described  forms  is  the 
means  first  to  be  employed  when  bacteria  are  to  be  found  and 
separately  cultivated  from  a  given  substance,  and  they  will 
in  most  cases  lead  to  the  desired  result  if  sufficient  attention 
is  given  to  varying  the  culture-material,  tenaperature,  time  of 
observation,  number  of  germs,  etc.  The  later  the  colonies  are 
counted,  the  more  probability  will  there  be  that  all  germs 
have  developed  into  visible  colonies.  It  is  not  so  much  the 
danger  of  atmospheric  contamination  which  leads  to  an  earlier 
examination  than  might  be  wished,  as  the  presence  of  rapidly 
growing,  liquefying  bacteria  aud  moulds,  which  quickly  spread, 
so  as  to  cover  large  portions  of  the  gelatin.  But  it  is  self- 
B^idcnl  that  it  is  not  a  universal  method  in  the  sense  of  ren- 
dering every  other  method  superfluous.  On  the  contrary,  we 
may  often  do  well  to  use  the  various  other  methods  described 
in  Chapter  IV.,  either  alone  or  as  complementarj-;  but  no 
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^neral  rules  can  be  given  as  to  this,  so  that  one  must  choose 
his  plan  for  each  respective  case. 

Finally,  a  most  important  point  must  be  noted  with  refer- 
ence to  all  the  methods  thus  far  described,  viz. :  They  are 
calculated  for  only  aerobic  bacteria.  An  exhaustive  analysis 
of  an  unknown  mixture  of  bacteria,  includes  also  a  determin- 
ation of  Mud  pronouncedly  anaerobic  forms,  which  play  so  im- 
portant a  part  in  the  economy  of  nature,  as  well  as  in  the 
causation  of  disease.  In  what  precedes,  these  have  been  left 
entirely  out  of  consideration,  being  reserved  for  special  and 
detailed  discussion  in  the  next  chapter. 


CHAPTER  YIII. 

CULTURE   OF  ANAEROBIC  BACTERIA. 

Ik  1861,  Pasteur  made  the  surprising  discovery  that  organ- 
isms exist  which  can  live,  nourish  themselves,  and  propagate, 
without  access  to  free  oxygen.    His  doctrine  of  anaerohiosis 
(*'  la  vie  sans  air")  was  received  with  doubt  and  mistrust;  but 
further  investigation  not  onl^'^  corroborated  his  observation, 
but  from  this  as  a  starting  point,  Pasteur  succeeded  in  lead- 
ing the  physiology  of  respiration  into  new  channels,  bringing 
us  nearer  to  an  understanding  of  many  important  processes 
of  fermentation.  Anaerohiosis  showed  itself  to  be  a  very  sig- 
nificant and  wide-spread  phenomenon,  and  a  closer  investiga- 
tion of  the  need  for  oxygen  of  different  bacteria  (as  well  as 
yeasts  and  moulds)  revealed  an  extreme  variability  in  this 
respect.    Some  bacteria  demand  a  very  abundant  supply  of 
oxygen,  while  others  are  affected  b3^  it  as  a  poison,  which  not 
only  hinders  their  development,  but  quickly  destroys  their 
life.     Between  these  extremes— the  marked    aerobiotic  and 
anaerobiotic  forms — every  degree  of  transition  is  to  be  found. 
Some  forms  seem  to  thrive  about  equally  well  with  or  without 
free  oxygen ;  some  grow  freely  exposed  to  oxygen  of  a  low 
tension,  others  when  this  is  greater — a  circumstance  which 
occasionally  finds  expression  in  a  very  striking  manner  in  the 
form  and  appearance  of  gelatin  cultures.    While  the  growth 
aroimd  the  puncture  made  in  the  gelatin  occurs  for  many 
species  very  abundantly  at  and  immediately  below  the  surface, 
and  diminishes  toward  the  bottom  (Fig.  42,  c),  other  cultures 
may  be  found  (Fig.  42,  a)  which  show  an  extremely  slight 
growth  near  the  surface,  while  the  colonies  of  bacteria  increase 
uniformly  in  size  the  further  they  are  removed  from  the  at- 
mosphere.   The  former  is  consequently  aerobic,  the  latter 
anaerobic.    Beside  these  more  or  less  conical  cultures,  with 
the  point  directed  downward  or  upward,  others  occur  as  capil- 
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lary  or  thick  cjiinders  along  the  needle  puncture  (Fig.  42,  ft).  1 
The  oxygren  of  the  air  has  neither  helped  nor  hindered  tbo'J 
growth  of  these. 

The  discovery  of  anaerobiosis  has  necessitated  the  intro-l 
ductioD  of  new  apparatus  and  methods  in  the  cultivation  of  J 
bacteria.  These  must  be  treated  now  in  detail,  especially! 
since  we  already  know  several  pathogenic  forms  which  are  \ 
markedly  anaerobic  (malignant  oedema,  charbon  symptoraa- 
tiqiie).  Verj-  different  means  have  been  employed  for  keep- 
ing the  oxygen  of  the  air  from  culture  vessels  and  material, 


Fid.  43.— Tfsl-tube  Cultum.    a.  B.  murlirpticiu,  b 
ralalD-grlatiii :  r,  B.  Aatliracii.  In  agsr-gelBUiL     The  0 
grown  under  exactly  Oie  mme  condliloiw 


or  for  removing  all  absorbed  oxygen  from  the  latter.  Somerl 
times  the  effort  has  been  limited  to  covering  the  culture- 1 
medium  with  solid  substances  (glass,  mica,  agar-agar),  fluid  f 
(oU),  or  gas  (carbonic  acid,  hydrogen).  If  good  results  are  do*  1 
sired,  the  free  oxygen  held  by  the  culture-medium  must  alsti  I 
be  removed  by  boiling,  the  use  of  the  air-pump,  the  passage  J 
of  a  gas  which  is  not  a  supporter  of  combustion,  but  at  thfrij 
same  time  not  poisonous  (hydrogen),  or  by  the  aid  of  aerobic  J 
bacteria  or  chemicals  with  an  afflnitj-  for  oxygen. 

Examples  of  most  of  these  methods  are  described  below^J 
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though  I  shall  confine  myself  to  a  discussion  of  a  limited  num- 
ber of  kinds  of  apparatus  which  have  received  the  recommen- 
dation of  expert  investigators.  In  accordance  with  the  plan 
of  the  book,  the  principal  weight  will  then  be  laid  on  such 
methods  as  demand  the  most  readily  obtainable  and  cheapest 
material.  Those  who  wish  to  go  further  into  the  technology 
of  this  branch  of  the  subject  are  referred  to  the  two  chief 
treatises  on  the  subject,  by  Roux  •  and  Siborius.' 

Even  by  the  best  of  the  methods  described,  it  is  not  possi- 
ble to  remove  the  last  trace  of  oxygen  from  the  culture- 
vessels,  but  they  have  shown  themselves  sufficiently  free  from 
oxygen  under  all  circumstances  for  the  cultivation  of  the  most 
pronouncedly  anaerobic  forms.  As  an  easily''  applied  test  for 
freedom  from  oxygen,  sufficiently  accurate  for  our  purpose, 
indigotin  is  to  be  recommended.  Enough  of  a  very  dilute 
solution  of  the  sulphate  (1  gm.  indigotin  to  a  litre  of  water)  is 
added  to  the  culture-medium  to  give  it  a  distinct  blue  color,  a 
small  quantity  of  grape  sugar  is  added,  and  the  reaction  ren- 
dered distinctly  alkaline  by  the  addition  of  potash.  Three 
drops  of  a  10-per-cent  solution  of  potash  are  added  to  10  cc.  of 
nutrient  gelatin  or  agar,  which  in  addition  to  the  usual  sub- 
stances also  contains  1  per  cent  of  grape  sugar  (Liborius). 
When  (by  means  of  boiling,  the  passage  of  hydrogen,  or  the 
use  of  the  air-pump)  the  oxygen  absorbed  by  the  blue  culture 
substance  is  removed,  the  latter  becomes  colorless,  since  the 
indigo-blue  is  reduced  by  the  grape  sugar  to  indigo- white.  A 
return  of  the  blue  color  shows  that  oxygen  is  not  certainly 
enough  excluded. 

Trustworthy  and  adequate  apparatus  for  the  cultivation 
of  anaerobic  forms  can  only  be  prepared  when  a  hydrogen 
developer  or  air-pump  can  be  used.  For  the  former,  Kipp's 
apparatus  is  commonly  used,  though,  as  Jorgensen  has  shown, 
any  one  can  fit  up  a  sufficiently  good  generator  at  a  cost  of 
about  half  a  dollar,  by  using  a  common  student-lamp  chimney, 
fitted  by  a  loose  cork  (Fig.  43,  a)  into  a  cylindrical  glass  which 
contains  a  mixture  of  one  part  by  weight  of  sulphuric  acid 
and  eight  parts  by  weight  of  water  (prepared  with  care  by 
adding  the  acid  to  the  water  while  it  is  being  stirred, — never 
by  adding  water  to  the  acid),  and  a  couple  of  drops  of  plati- 
num chloride  solution.  A  perforated  lead  plate  covered  with 
muslin  is  placed  at  &,  to  support  a  quantity  of  granulated 


■ML    The  stopper  c  must 
Hyilrogen   is  evolved   &s 
I  caMaiet  with  the  acid;   but  if 
^  a  |Bdi-cock,  the  hydrogen 
ibMid  its  fonuatioD  slops,  to 
ttgaui  loosi-ned.     On  the 
SMB  m  poasn)  through  an  alka- 
li port  of  a  25-per-cent 
is  Gboroughly  mingled,  in 
•  [i«rfi!i-tJy  full  bottle,  with  a 
-'-.TKr-oMit  solution  of  potasli) 
■     nrmove   a    trace  of  oxygen 
■■■ueh  may  be  present. 

The  air-puuip  belongs  to  the 
--  M  i>s  of  expensive  instruments 

_    J,  it-'h  it  is  not  proposed  to  di»* 

y  — ■   I '  |i  --Lija  here  in  detail.     It   is,  in- 

^^^i  *  deed,  a  great  comfort  to  have 

the  use  of  a  mercurial  air-pump 
when  the  cultivation  of  anaero- 
bic forms  is  to  be  undertaken, 
hut  it  Ls  not  a  neces.sity.  A 
comparati\ely  cheap  and  good 
model  is  the  Sprengel  pump,  as 
modifled  by  Hufner.  Oim  of 
the  simple  water  air-pumps 
cannot  be  relied  on  for  tlie  re- 
moval of  oxygen  as  completely 
tuNWiiiary:  but  by  also  employing  hydrogen 
'J*  Rwui.  v*«/ru,  p.  536),  it  may  be  effected  with 

Etwthods  for  cultivating  anaerobic  forms 

itder  two  pi-iucipal  classes,  according  as 

>>r  c^ohiting  and  obtaining  pure  cultures 

^    -wm  A  mixture  of  bacteria,  or  merely  for 

^  ■  *  alrw«lj'  pure,  either  in  culture  or  in  a' 

■   -.   F».>M  A  MlSTUKE  OF  SPECIES. 

ui  ^tttu^  the  first  pure  cultures  of  an- 
by  the  method  of  isolation  based 
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on  physiological  differences  of  species,  using  carbonic  acid  or 
exhausting  the  air.  More  recently,  the  attempt  has  been 
especially  made  to  apply  Koch's  methods  with  gelatinized 
media,  even  to  the  analysis  of  mixtures  containing  anaerobic 
bacteria. 

A.  Simpler  (and  more  incomplete)  means^  which  do  not 
require  the  use  of  either  air-pump  or  hydrogen  generator. 

1.  Plate  Cultures  under  Mica  (Koch). — Koch  made  the  at- 
tempt to  effect  the  plate-culture  of  anaerobic  forms  by  cover- 
ing the  gelatin,  while  still  soft,  with  a  sterile  sheet  of  mica. 
This  must  usually  be  as  thin  as  a  sheet  of  paper,  without 
flaws,  and  sterilized  by  flaming  immediately  before  use  (or  at 
150°  C,  wrapped  in  paper),  and  care  is  to  be  taken  not  to  allow 
air-bubbles  to  slip  under  it  when  it  is  laid  on  the  gelatin.  To 
secure  a  still  surer  exclusion  of  oxygen,  the  margin  of  the 
mica  can  be  covered  with  melted  paraffin  (Fraenkel),  which 
quickly  hardens,  forming  a  solid  border.  In  this  way,  the 
usual  method  of  working  is  preserved,  as  well  as  an  easy  ac- 
cessibility for  microscopic  examination. 

It  is  easy  to  convince  one's  self  that  the  mica  plate  really 
hinders  the  access  of  oxygen  to  germs  beneath  it,  to  no  small 
degree.  If  a  decidedly  aerobic  non-liquefying  form  has  been 
plated  out  in  this  manner,  the  colonies  may  be  seen  to  appear 
in  numbers  in  the  uncovered  part  of  the  gelatin,  while  beneath 
the  mica  they  occur  sparingly  near  the  margin,  and  in  the 
beginning  may  be  entirely  wanting  in  the  centre.  Yet  the 
method  is  frequently  unsatisfactory,  because  the  exclusion  of 
oxygen  is  not  sufficiently  complete  and  lasting,  and  it  is  infe- 
rior to  those  described  below,  especially  that  recommended  by 
Liborius. 

2.  Isolation  in  a  Very  Deep  Solid  Medium  (Liborius). — 
A  small  quantity  of  the  mixture  to  be  analyzed  is  sown  in  a 
test-tube  filled  to  a  depth  of  10  to  20  cm.  with  nutrient  gelatin 
or  agar,  which  has  been  melted  and  cooled  to  the  lowest  tem- 
perature at  which  it  will  remain  fluid.  The  material  is  distri- 
buted as  uniformly  as  possible  by  aid  of  a  thin  sterile  glass  rod 
carried  carefully  through  a  rotary  as  well  as  vertical  move- 
ment in  the  gelatin.  If  the  distribution  is  successful,  and  the 
number  of  germs  right,  very  pretty  results  ma^'^  be  obtained, 
the  number  of  aerobic  forms  decreasing  in  size  and  number 
from  the  top,  while  on  the  other  hand  the  anaerobic  forms 


524  Bacteriological   Technology. 

grow  only  toward  tbo  bottom,  and  are  always  wanting  front-f 
the  uppermost  part  of  the  gelatin.    In  either  case,  the  distri 
button  of  the  colonies  always  gives  a  good  basis  for  deciding 
as  to  their  need  of  oxygen. 

The  colonies  of  bacteria  are  naturally  far  less  easily  acces 
siblf  foi-  examination  in  the  depth  of  such  a  test-tube  than  in^ 
a  plate-culture.     When  there  are  few  of  them 
and  each  colony  is  large  and  Uquehes  the  gels^ 
tin,  material  for  new  cultures  or  for  examln^'fl 
tion  is  easily  obtained  by  thrusting  a  sterildl 
capillary  tube,  open  below  but  sealed  at  top,! 
through  the  gelatin  until  the  colony  is  reached/'f 
when  the  top  is  broken  off.     In  other  caseSffl 
it  may  be  necessary  to  break  the  tube  and  t 
cut   the  gelatin  up  in  a  sterile  tray  si 
render  the  colonies  accessible  to  the   needlflJi 
If  agar  is  used,  this  can  usually  be  blown  o 
of  the  tube  by  means  of  a  Pasteur  pipette  (p*fl 
483)   passed   down  at   one  side.      The  mici 
scopic  examination  of  the  colonics  under  raod«J 
erately  high  powers  can  likewise  often  be  con-^ 
veniently  made  only  after  removinff  the  con-fl 
tents  from   the  glass  and   cutting  it  in  thitt' 
slices. 

B.  Methotis  in  ivhich  hydrog'en  is  used  tol 
replace  the  air. 

!  in  Oelatinized  Media. — Roux  recommends  a 
tube  similar  in  all  essentials  to  that  shown  below  in  Figure  5fi, 
but  of  considerably  larger  size.     After  hydrogen  has  been 
passed  for  a  sufficiently  long  time  through  the  liquefied  andlJ 
inoculated  gelatin,  this  is  allowed  to  solidify  while  the  tube  Isl 
horizontal.     When  the  colonies  are  developed,  the  tube  is  cut.! 
lengthwise  with  a  diamond  into  two  boat-shaped  halves,  thrfT 
one  containing  the  gelatin  being  then  easily  accessible  f<rt 
observation. 

Fraenkel  uses  the  following  method :  The  test-tubes,  rathei 
thick -walled,  of  large  diameter,  and  without  spreading  rim 
are  plugged  with  cotton  sterilized  in  the  usual  way,  and  inoc*^ 
ulated  in  three  degrees  of  dilution  as  described  on  p.  500,  after 
which  the  plugs  arc  replaced  as  rapidly  as  possible,  with  ster- 
ilized Angers,  by  closely  fitting  rubber  stoppers  with  double 


BactertH  in  a  Dwp 
layw  of  Gelatin.— 
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3.  Isolatiot 
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perforation,  containing'  two  glass  tubes  bent  at  right  angles 
above  the  stopper.  One  of  these  reaches  the  bottom  of  the 
test-tube,  while  the  other  ends  immediately  below  the  stopper. 
The  horizontal  branches  are  contracted  to  capillary  cavities 
near  the  ends,  which  are  plugged  with  cotton.  The  stopper 
and  tubing  must  be  carefully  sterilized,  before  the  test-tube  is 
infected.  This  is  done  exactly  as  described  above  (Chamber- 
land  filter,  p.  449),  i.e.,  by  sterilizing  the  stopper  in  0.1  per  cent 
sublimate,  and  the  tubes  at  150°  C,  both  being  wrapped  in 
paper  and  finally  sterilized  by  steam  after  being  set  up  in  an 
autoclave;  the  stopper  and  tubing,  can,  of  course,  be  quickly 
sterilized  together.  Just  before  being  used,  the  rubber  stopper 
is  imwrapped,  the  long  tube  drawn  through  the  flame,  to  be 
sure  of  its  sterilization,  and  the  stopper  firmly  fixed  in  the 
test-tube,  after  which  it  is  coated  with  paraffin,  especially 
about  the  small  tubes  and  where  it  meets  the  side  of  the  test- 
tube.  The  long  tube  is  now  connected  with  the  hydrogen 
generator,  while  the  test-tube  is  kept  at  37°  C.  by  the  use  of  a 
water-bath.  According  to  Fraenkel,  the  rapid  passage  of 
hydrogen  for  four  minutes  insures  the  removal  of  free  oxygen, 
after  which  the  two  tubes  are  sealed  by  melting  at  the  con- 
strictions, and  the  test-tube  is  rotated  under  a  stream  of  cold 
water  until  the  gelatin  has  solidified  upon  the  walls.  By  this 
means  a  '' roll-culture '^  of  anaerobic  forms  is  ultimately  ob- 
tained (Fig.  45). 

4.  The  Capillary  Tube  Method. — This  is  obviously  applic- 
able to  the  isolation  of  anaerobic  species,  and  has  been  espe- 
cially recommended  for  this  purpose  by  Klebs  and  Vignal.  The 
latter  advises  its  combination  with  the  passage  of  hydrogen 
and  the  use  of  solid  culture-media.  A  small  quantity  of  nutri- 
ent agar  or  gelatin  is  brought  to  the  boiling  point  and  allowed 
to  cool  off  while  a  constant  stream  of  hydrogen  is  passed 
through  it  by  means  of  a  bent  Pasteur  pipette  inserted  be- 
tween the  wall  of  the  test-tube  and  its  cotton  plug  (Fig.  46). 
By  use  of  a  water  bath  the  gelatinized  contents  are  prevented, 
from  solidifying.  The  tube  is  infected  while  hydrogen  is  pass- 
ing through.  After  this  has  been  continued  a  few  minutes 
longer,  and  while  the  stream  is  still  passing,  the  gelatin  is 
quickly  sucked  up  into  capillary  tubes  about  50  cm.  long, 
which  are  sealed  at  both  ends  and  can  be  fastened  later  upon 
black  cardboard. 


ttwg  cawfaPy  ■aiiMil  by  p 
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la  flaally  obtsined  lyaDowmsthe  gdUia  to  hanlra  m  a  thin 
layer  oo  the  londe  of  the  tabc^ 

Aeconlti^^  to  Boas,  a  small  wat«r  air-ponp  (filter^Nunp) 
la  fluflldent  if.  by  means  of  a  T-tnbe  with  two  plass  stop-coda 
(Fif(,  48),  the  caltiir»4alie  is  likewise  jointA  to  a  liyitngMl 
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Tator,  and  the  exhaustion  of  the  air  alternated  five  or  six 

5  with  the  admission  of  hydro^n. 

laving  now  explained  bow  pure  material  of  anaerobic 
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.<r.— Culture-TMgel  lor  IsoUting  Anaerobic  BaoterlAlnOelatla  In  a  Vacuum  (Roui). 
,  48.— The  e«lne   Appantin  ArruiKed  wlUi  T-Iube  fur  AII«nutlng  Connection  irltli 
Nunpand  Hydrogen-iteDemlor  (Rouil. 
. «.— V«Mel  for  CulU>atlon  of  Aounvblc  SpeclCH  under  Hrdngen  (SalamonHn). 

s  is  obtained  by  cultures  in  solid  media,  it  remains  briefly 
iplain  the  use  of  fluid  media  for  the  same  purpose.    Three 


combes  are  open,  bo  that  it  is  possible  to  employ  the  capillai 
tube  method,  as  described  on  p.  525,  or  the  method  of  dilutioD, 
by  adding  a  drop  of  the  greatly  diluted  substance  to  each  of  a 
large  number  of  culturo-H;isks,  which  may  then  be  used  for 
cultures  under  hydrogen  or  in  a  vacuum, 

For  the  passage  of  hydrogen,  culture- vessels  like  that 
Fraenkel  (Fig.  43)  may  be  used,  or  my  own  (Fig.  49),  in  whii 
the  part  used  for  the  culture  is  about  10  cm.  long  and  3  cm. 
in  diameter.     The  contents  are  inoculated  through  the  verti- 
cal tube,  closed  at  top  by  a  cotton-plugged  rubber  tube  (o), 


0  CulWre-reiBplfl  ttfler  Pastair. 

and  hydrogen  is  admitted  through  the  bent  tube,  provfdi 
d  with  an  ordinary  cotton  plug.  Just  behind  each  plug,  the 
tubes  are  narrowly  constricted  just  before  the  hydrogen  is 
passed  through,  and  as  soon  as  the  stream  is  discontinued  tha|J 
apparatus  is  hermetically  sealed  at  these  points.  If  the  tab* 
are  made  long  enough  in  the  first  place,  these  vessels  may  t 
used  several  times  in  succession. 

Vacuum-cultures  may  be  made  in  Roux's  tubes  (Fig.  47),  fl 
in  those  shown  in  Figures  50  and  51,  which  have  been  coQg 
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stantl y  used  in  Pasteur's  laboratory  for  many  years.  These 
are  filled  through  the  capillary  tubes  (a),  by  applying  suction 
at  6,  after  which  the  fine  tubes  are  hermetically  sealed  and 
the  hole  sterilized.  The  contents  are  inoculated  by  sucking 
some  of  the  questionable  material  in  through  the  tube  a,  after 
this  has  been  heated  to  redness  and  bent  away  from  the  larger 
tube,  and  its  end  fiamed  and  broken  off,  to  be  subsequently 
melted  together  again.  The  apparatus  is  connected  with  the 
air-pump  by  means  of  rubber  tubing.  Figure  50  shows  a  sim- 
ilar vessel  in  which  two  cultures  may  be  carried  on  simultane- 
ously, or  first  in  one  receiver  and  later  in  the  other,  by  care- 
fully pouring  a  drop  into  it  from  the  first. 


.r>. 


f  ^^ 


II.  Preservation  op  a  given  Anaerobic  Culture. 

For  keeping  a  pure  culture  upon  solid  media,  all  of  the  ap- 
pliances recommended  above  may  be  used,  and  isolated-colony 
cultures  obtained,  which,  as  a  rule,  are  attended  by  no  incon- 
venience. If  thrust-cultures  are  desired,  other 
methods  must  be  employed,  such  as  the  follow- 
ing four: 

1.  Use  of  Oil  or  a  Oelatinizing  Plug. — 
The  inoculation -thrust  is  made  as  usual  in  a 
tube  of  agar  or  serum,  but  with  a  glass  needle 
in  preference  to  platinum  (p.  484).  Immedi- 
ately afterward,  a  layer  5  cm.  thick  of  olive-oil 
previously  sterilized  by  boiling,  or  of  sterilized 
2-per-cent  agar  which  has  been  allowed  to 
cool  to  about  40°  C,  is  poured  into  the  tube, 
with  the  usual  precautions.  The  advantages 
and  disadvantages  of  each  of  these  substances 
are  self-evident. 

2.  Use  of  Entirely  Filled  and  Hermetic 
cally  Sealed  Tubes  (Roux).— A  tube  of  the 
form  shown  in  Fig.  53  a,  is  plugged  with  cot-      ^***-  *^  ~  cuitiva- 

.  .     ..  _  -     ._*     _  .-,  tion     of     Anaerobic 

ton  at  its  upper  end,  and  the  lower  capillary  siHoies under  ou  or 
portion  is  sealed  by  fusion,  after  which  it  is  ^k*^- 
sterilized  by  hot  air  at  150°  C.  Sterile  nutrient  gelatin  or 
agar  is  brought  to  the  boiling  point,  and  as  soon  as  it  has 
ceased  boiling  the  opened  capillary  end  of  the  tube  is  dipped 
into  it,  and  the  tube  is  filled  up  to  the  constriction,  by  suction. 
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By  pressing  a  finger  tightly  over  the  upper  end,  and  quickly 
raising  the  tube  into  an  oblique  position,  the  gelatin  is  pre-^j 
vented  from  running  out  of  the  end,  which  is  at  once 
in  the  flame.     The  upper  end  is  likewise  sealed  by  fusion  at  thB: 
constriction  just  above  the  gelatin.    When  the. 
contents  are  to  be  inoculated,  one  end  is  opened, 
a  thrust  is  made  with  an  infected  fine  glass 
needle,  and  the  tube  is  again  sealed.    When 
the  developed  culture  is  to  be  examined,  it  \a-\ 
best  to  open  the  end  opposite  that  from  whii 
the  thnist  was  made,  otherwise  the  colonies 
can  easily  be  forced  from  the  tube  by  the  pres- 
sure of  gas  generated  during  their  growth. 

3,  Removal  of  Oxygen  by  the  aid  of  Aero- 
bic Bacteria. —  Roux's  method  is  as  follows: 
A  suitable  quantity  of  nutrient  agar  is  boiled 
in  a  cotton -plugged  test-tube,  and  quid 
cooled  in  cold  water.  Immediately' after  \%\ 
has  become  solid,  it  is  inoculated  by  a  glass: 

needle,  after  which  a  small  quantity  of  melted 

^^^^^  but  not  too  hot  nutrient  jelly  is  poured  into 

^^^^1  W  the  tube,  and,  as  soon   as  it  has  solidified, 

^^^^f  couple  of  di'ups  of  bacillus  aubtilis,  or  some 

^^^^  I         other  decidedly  aerobic  species,  are  sown  upon 

I  I         its  surface.    The  test-tube   is  then  fused  to-'| 

■  I  gether  at  top,  and  set  in  the  brood-oven.  Bi' 
^1  •  subtilis  grows  rapidly  upon  the  surface,  usini;' 
^1  up  the  oxygen  above  it,  and  so  preventing  thiff'] 
^^^  from  reaching  the  agar,  in  which  the  anaerobic 
^^^^H  form  is  consequently  permitted  to  grow  undis- 
^^^^H  turbed.  To  obtain  material  for  transfers  from 
^^^^P  this  culture,  the  tube  is  opened  by  breaking  off 
^^^^                                      its  bottom,  to  avoid  the  admixture  of  B.  aiifr* 

r  Fro.    6S.-Plpetl6    .■.■ 

I  TubeerorCultivarlnx    f't'"- 

I  ABiwrobic     spucit^a         Culturos  Can   also  be  made  in  the  ap] 

■  (Koux).  ratus  shown  in  Figure  54,  where  the  mixtuntij 
I  of  the  two  forms  is  entirely  avoided.  The  inner  tube  is  flll(  ' 
I  by  means  of  a  Pasteur  pipette  with  agar-gelatin,  andthespactt'. 
I  about  it,  with  bouillon;  the  former  is  inoculated 
I  anaerobic  form,  the  latter,  with  the  aerobic  species,  and  thaJ 

kzii 


I 


Bacteriological   Technology. 


531 


4.  'Removal  of  Oxygen  by  Pyrogallic  Acid. — Buckner  has 
recently  recommended  the  following'  method:  The  anaerobic 
form  is  sown  in  a  small  cotton-plugged  test-tube  containing- 
agar,  immediately  after  the  latter  has  been  boiled  and  rapidly 
cooled  down.  This  tube  is  then  supported  on  a  simple  wire 
stand  (Fig.  55)  [or  a  piece  of  spiral  spring]  in  a  larger  test- 
tube,  the  lower  part  of  which  contains  an  alkaline  solution  of 
pyrogallic  acid  (I  gm.  of  pyrogallic  acid ;  10  cc.  of  10-per-cent 
solution  of  caustic  potash).  The  larger  tube  is  carefully  closed 
by  a  tightly  fitting  rubber  stopper,  which  is  sUghtly  moist- 


Fio.64. 


Fio.  66. 


Fio.  56. 


Fio.  54.— Method  of  Cultivatiiig  Anaerobic  Bacteria  by  Aid  of  Others  which  Exhaust  the 
O^ygvn  (SalomoDsen). 

Fio.  56.— Apparatus  for  use  of  Pyrogallic  Acid  (Buchner). 

Fio.  66.— Arrangement  for  Cultivating  Anaerobic  Species  on  Potato  (Roux). 


^ned  on  the  sides,  and  the  culture  is  usually  set  in  the  brood- 
oven  at  a  little  over  30°  C.  Buckner  has  satisfied  himself  that 
the  development  of  so  markedly  anaerobic  a  form  as  the 
bacillus  of  malignant  oedema  is  easily  efl'ected  in  this  appara- 
tus, though  a  little  slowly.  Absorption  of  the  oxygen  is  hast- 
ened by  forcibly  shaking  the  tube  now  and  then. 

5.  Potato^Cultures  in  a  Vacuum. — Roux  employs  the  ap- 
paratus shown  in  Figure  56  for  this  purpose.  After  the  piece 
of  potato  has  been  sterilized  in  the  steam-cylinder,  and  the 

condensed  moisture  has  collected  at  the  bottom  of  the  tube, 
11—35 


532  Bacteriological  Technology. 

below  the  narrowed  portion  6,  the  potato  is  inoculated  in  the 
usual  way,  and  the  test-tube  hermetically  sealed  at  a.  Hie 
small  lateral  tube  is  then  connected  with  the  air-pump,  tito 
exhaustion  is  kept  up  for  several  minutes^  so  that  all  air  may 
escape  from  the  interior  of  the  potato,  and  the  tube  is  sealed 
by  meltiniir  at  c. 

The  preservation  of  anaerobic  pure  cultures  in  fluid  media 
is  exposed  to  no  difficulties.  The  apparatus  adapted  to  the 
passage  of  hydrogen  (Fig.  49),  or  to  the  use  of  the  air-pump 
(Figs.  47,  50,  51),  is  employed. 


CHAPTER   IX 

CULTIVATING    MICRO-ORGANISMS     UNDER    THE    MICRO- 
SCOPE. 

If  it  is  desired  to  follow  the  development  of  a  microbe  by 
uninterrupted  observation  for  some  hours  or  days>  so  that 
growth,  fission,  the  formation  and  germination  of  its  spores, 
etc.,  may  be  directly  seen,  the  culture  must  be  made  in  a 
^' moist  chamber,''  attention  being  given  to  the  usual  precau- 
tions, such  as  preliminary  sterilization  of  the  several  parts  of 
the  chamber,  rapid  inoculation,  etc.  The  chambers  must  be 
hermetically  sealed  by  melting,  using  cement,  or  in  some  such 
manner,  to  prevent  evaporation  or  infection.  They  must, 
therefore,  be  large  enough  to  contain  a  sufficient  quantity  of 
air  in  addition  to  the  necessary  nutrient  substance.  Investi- 
gations of  this  sort  are  most  frequently  attended  with  some 
difficulty,  especially  for  beginners,  who  can  best  practise  them 
upon  larger  forms,  such  as  yeasts  and  moulds,  passing  from 
these  to  the  spore  formation  and  germination  of  the  large 
species  of  bacillus. 

The  following  rules  are  observed  in  employing  the  various 
moist  chambers,  the  most  important  and  useful  of  which  will 
be  described. 

Cover -glasses  are  cleansed  in  the  usual  manner  with  hydro- 
chloric acid,  followed  by  alcohol  and  finally  by  distilled  water. 
After  careful  drying  they  are  laid  in  a  pair  of  small  glass 
trays  (Fig.  13)  which  are  wrapped  in  paper  and,  with  their  con- 
tents, sterilized  in  the  dry  oven  at  150**  C.  For  further  cer- 
tainty, the  cover-glasses  may  be  drawn  several  times  through 
the  flame,  immediately  before  use.  In  the  same  way,  the  dif- 
ferent kinds  of  slides  and  chambers  are  sterilized  by  dry  heat, 
^Trapped  in  paper,  in  which  they  remain  until  the  moment  of 
use. 

In  preparing  the  moist  chambers  it  is  well  to  use  a  larger 
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piece  of  sterilized  paper  to  iinwrap  tht*  slides  upon,  and  to 

cover  them  with  small  bell-glaasys,  leaving  thera  imcovLTod 

only  the  shortest  possible  time.     Cover^lasses  must  be 

ated  ftitli  the  same  care.  The  larger  shallow  glass  trays 
(iig.  12)  serve  well  as  bell-glasses. 

Several  chambers  are  commonly  employed  at  the  same 
time,  since  some  of  them  are  liable  to  contamination  while 
being  prepared,  even  though  they  are  sown  quickly  and  care- 
fully. 

Cell-cultures  are  always  strii-rted  from  young  and  strong 
cultures,  usually  in  the  siimo  medium  that  is  used  in  the 
moist  chamber.  Care  is  to  be  taken  '•■■'^  the  germs  are  uni- 
formly distributed,  and  in  proper  uui  ,  one  to  four  in  each 
field  of  the  microscope  being  right.  ^^  this  depends  upon 
repeated  preliminary  examinations,  thp  j  test-tubes  are  used, 


lit  nuiginc  Orap*. 


each  containing  a  few  grams  of  a  suitable  nutrient  medium. 
A  rather  large  number  of  genns  are  suspended  in  the  first, 
and  till"  effort  is  made  by  strong  shaking  to  i.soiate  them  and 
distribute  them  uniformly.  A  drop  is  then  transferred  by 
means  of  a  platinum  loop  to  the  second  tube,  and  after  thor- 
ough agitation  the  number  of  germs  in  the  new  mixture  is 
determined  under  the  microscope  by  examining  a  drop  of  it  in 
the  sort  of  moist  chamber  to  be  employed  for  the  culture,  and 
with  the  power  to  be  used  for  this.  If  there  are  too  many 
germs,  a  little  fluid  is  added  fi-om  the  third  test-tube,  but  if 
too  few  are  present,  their  number  is  increased  by  adding  a 
drop  from  the  first  tube. 

One  of  the  simplest  and  most  frequently  used  moist  cham- 
bers (in  which  Koch  first  observed  the  groniih  and  spore 
formation  of  Bacilhis  anthracis  outside  of  the  animal  organ- 
ism, in  1876)  is  the  hollow-ground  slide — a  glass  slip  of  the  form 
and  size  of  an  ordinary  microscope  slide,  with  a  circular  de- 
pression at  the  centre,  about  15  mm.  in  diameter  (Fig.  57). 
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After  placing  a  small  drop  of  culture-fluid,  containing  the 
microbe  to  be  studied,  on  the  lower  side  of  a  cover-glass,  this 
is  laid  over  the  hollow  and  fastened  to  the  slide  in  an  air-tight 
manner  by  smearing  with  vaselin.  Aside  from  the  general 
rules  given  above,  attention  is  to  be  given  in  the  use  of  this 
cell,  and  in  examination  in  hanging  drops  to  the  following: 
The  drop  must  be  spread  out  in  as  thin  a  layer  as  possible, 
because  it  must  usually  be  capable  of  examination  through  its 
entire  depth.  Often  it  is  well  to  place  a  drop  of  sterile  nutri- 
ent fluid  on  the  cover-glass,  and  to  infect  it  at  some  easily 
recognized  point  along  the  margin  of  the  drop. 

It  is  best  when  the  drop  has  been  placed  on  the  cover,  to 
flx  this  to  the  slide  by  smearing  a  little  vaselin  around  the  de- 
pression with  a  sterile  glass  rod,  after  which  the  slide  is  lifted 
and  turned  over,  and  pressed  against  the  cover-glass  so  that 
the  edges  of  the  latter  are  covered  by  the  vaselin,  while  the 
culture  drop  projects  into  the  hollow.  Instead  of  fluid,  a 
small  quantity  of  nutrient  gelatin  may  be  placed  on  the  lower 
side  of  the  cover-glass,  making  a  miniature  plate-culture. 

The  preparation  is  flrst  examined  with  a  low  power  to  get 
a  notion  of  the  germs  present,  and  to  find  a  place  where  they 
are  especially  well  distributed,  when  the  slide  is  fastened  on 
the  stage  of  the  microscope  and  the  germs  that  have  been 
picked  out  are  found  with  the  higher  power  it  is  wished  to  use 
for  the  continuous  observation.  When  a  hanging  drop  is  to 
be  found  and  brought  into  focus  under  the  microscope,  this  is 
greatly  facilitated  by  the  fact  that  moisture  at  once  con- 
denses upon  the  cover-glass  about  the  drop,  so  as  to  give  the 
cover  a  roughened  appearance.  By  flrst  finding  this,  and  then 
moving  the  slide  until  it  disappears,  the  margin  of  the  drop 
is  reached.  Cultures  of  this  sort  can  be  kept  on  the  stage  of 
the  microscope  for  days  without  sufl'ering  harm,  and  the  de- 
velopment of  a  single  germ  can  thus  be  followed,  step  by  step. 

If  it  is  desired  to  hasten  the  process,  or  if  the  temperature 
of  the  room  is  too  cold  for  the  development  of  the  bacteria, 
the  moist  chamber  may  be  placed  on  some  form  of  warm 
stage  (such  as  Schultze's,  Ranvier's,  Israel's,  or  VignaFs),  or 
the  thermostat  for  the  microscope,  recommended  by  Panum 
(Nord,  Med.  ArkiVy  1874,  VI.,  No.  7),  may  be  used.  Usually, 
however,  it  is  sufllcient  to  place  the  moist  chamber  in  the 
brood-oven,  removing  it  now  and  then  for  microscopic  exam- 
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ini  1,  care  being  taken  to  find  tbe  same  part  of  the  prepar- 
ation each  time.  The  simplest  "  finder  "  for  marking  a  given 
point  so  that  it  can  quickly  be  found  again  under  the  micro- 
scope, is  that  indicated  by  Hormaun,  viz.,  scratching-  a  cross 
on  each  -side  of  the  opening  in  the  stage,  one  upright  {+),  the 
other  obhque  (x)-  When  tbe  point  to  be  marked  is  centred 
in  field,  two  crosses  are  marked  in  ink  on  the  slide  exactly 
o^ci       ise  on  the  stage. 

utcher's  moist  chamber  (Fig.  5S)   consists   of  a   deep 

fastened  to  a  slide  by  a  cement  which  is  not  injured 

...-IK,  to  150°  C.  for  sterilization.     The  experimenter  can 

ea         fasten  the  rings  by  one  of  the  cements  for  mending 

„  .vare;  Hansen  recommends  for  the  same  purpose  a  solu- 

.  of  gelatin  in  fflacial  acetic  acid,  to  which  finely  pulverized 

^uuassium  bichromate  is  added  just  before  use. 


Fid.  S8.— Bti«tt*lwr'a  M. 


A  little  sterilized  water  is  placed  in  the  bottom  of  the  cell, 
and  the  upper  edge  of  tlie  ring  is  painted  with  vaselin  to 
fasten  the  cover-glass.  The  chamber  is  used  like  the  hollow- 
ground  slide,  eitlier  for  examination  in  hanging  drops,  or  for 
the  observation  of  small  plate-cultures  in  gelatin.  The  latter 
is  the  method  used  by  E.  Chr.  Hansen  in  obtaining  pure  cul- 
tures of  ye.ist  for  use  in  breweries,  starting  from  a  single  cell. 
As  a  rule  he  employs  rather  large  rings  {about  25  mm.  inside 
diameter),  and  round  cover-glasses  of  corresponding  size.  A 
drop  of  nutrient  gelatin  containing  the  yeast  is  spread  upon 
the  latter,  with  all  of  the  precautions  indicated  above  {"  Med- 
delelser  fra  Carlsberg  Laboratoriet,"  ii.,  152). 

The  use  of  hanging  drops  is  attended  with  certain  difficul- 
ties. The  depth  of  the  drop  is  relatively  great,  its  lower  sur- 
face is  not  plane,  and  the  germs  easily  change  position  in  it. 
Tliese  difficulties  are  partly  avoided  by  the  use  of  gelatin, 
which,  nevertheless,  can  by  no  means  entirely  replace  fluid 
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culture  media  because  of  its  influence  upon  the  movements 
a.nd  mode  and  rapidity  of  growth  of  bacteria.  Brefeld's  film- 
oultures^  described  below,  avoid  these,  but  are  attended  with 
others. 

A  simple  means  of  remedying  some  of  the  defects  of  the 
lianging  drop  consists  in  covering  the  lower  surface  of  the 
cirop  with  a  fragment  of  cover-glass,  which  adheres  by  capil- 
lary attraction,  insuring  a  flat  bottom  to  the  fluid.  The  same 
end  is  reached  by  the  use  of  Ranvier*s  moist  chamber  (Fig. 
&9),  consisting  of  a  sUde  with  a  deep  groove  ground  in  the 
c^entre,  surrounding  a  circular  disk  the  surface  of  which  is 
Skbout  0.1  mm.  lower  than  the  rest  of  the  slide.  The  drop  of 
^uid  is  placed  upon  this  lower  central  part,  vaselin  is  painted 
Si.  round  the  groove,  and  the  cover-glass  pressed  down  upon  it. 
this  way  the  drop  is  hermetically  inclosed  between  two 
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Fio.  60.— RanTier's  Moist  Chamber. 

f)arallel  flat  surfaces,  while  the  groove  serves  as  an  air- 
-chamber. 

A  very  expensive  and    fragile,  but  otherwise    excellent 

%ioist  chamber,  is  the  modification  of  De  Bary's  and  Geissler's 

inodel  used  by  Brefeld  in  his  study  of  Bacillus  subtilis,  in 

"Vrhich  he  succeeded  in  following  the  entire  development  from 

ispore  to  vegetative  cells  and  from  these  to  new  spores.    This 

is  a  glass  tube  20  cm.  long  (Fig.  60),  in  the  middle  of  which  a 

'transversely  cylindrical  cell  2  mm.  deep  is  blown,  the  flat  top 

and  bottom  of  which  have  the  thickness  of  a  cover-glass.    To 

prepare  it  for  use,  it  is  thoroughly  cleansed  with  hydrochloric 

acid,  distilled  water,  alcohol,  and  ether,  and  each  end  of  the 

tube  is  plugged  with  cotton.    When  dry  it  is  sterilized  at  150° 

C.    The  microbes  to  be  studied  are  uniformly  distributed  in  a 

suitable  culture  fluid,  until  by  examining  several  drops  spread 

very  thinly,  it  is  found  that  they  are  present  in  the  right 

number  (about  one  to  four  to  each  microscope  field).    One  plug 
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is  now  removed,  the  open  end  is  quickly  flamed  and  immersed' 
in  the  fluid,  which  is  drawn  into  the  cell  by  auction  applied  to 
the  other  plugged  end  of  the  tube.  When  the  chamber  is 
quite  full,  the  fluid  is  allowed  to  run  out  again,  the  wet  end  of 
the  tube  is  dried  with  steiilized  filter-paper, 
and  replugged,  both  ends  are  sealed  with  seal- 
ing wax,  and  the  cell  is  ready  for  examination. 
The  inside  of  the  thin-walled  chamber  is  here 
lined  by  a  very  thin  film  of  fluid  containing 
the  germs,  so  thin  that  the  bacteria  do  not 
move  about  in  it.  A  suitable  part  of  the  pr»* 
paration  is  found,  and  the  chamber  is  fixed 
upon  the  stage  of  the  microscope.  In  search- 
ing through  it,  which  is  done  with  the  lowest 
power  suJIlclent  for  recognizing  the  germs,  carB 
is  taken  not  to  crowd  the  objectiv 
the  thin  and  fragile  wall  of  the  cells,  a  mis- 
hap which  is  rendered  all  the  easier  by  the  fact 
that  the  latter  is  not  perfectly  flat.  It  is  most 
easily  fastened  on  the  stage  by  first  placing  it 
upon  a  thin  and  well-cleansed  slide,  to  whicli 
tlif  cylindrical  ends  can  be  attached  by  paraf- 
fin. Admitting  of  the  safe  and  easy  tran^ 
mission  of  gases,  this  moist  chamber  can  also 
be  used  for  studying  the  development  of  bac- 
teria in  different  gases. 

Other  forms  of  moist  chambers  are  easily 
impro\ised  out  of  tlie  material  and  appliances 
to  be  found  in  every  laboratory.  As  it  may- 
be important  at  times  to  work  with  a  very 
lai'ge  number  of  cell-cultures  at  the  same  time^F 
some  of  these  easily  extemporized  forms  de« 
ier\'e  description. 

Buchner  studied  the  germination  of  sporefl- 
of  Bacillus  anthracis  in  a  moist  chamber  such 
'^i^'-  as  is  shown  in  Figure  61.     A  very  small  quan- 

tity of  a  pure  culture  containing  only  the  spores  of  this  species 
is  dried  upon  a  cover-glass,  and  a  small  drop  of  culture-fiuid 
added.  The  cover  is  then  supported  on  a  slide  at  two  edge% 
by  fragments  of  cover-glass,  tlie  entire  margin 
some  cement,  and  the  slide  placed  on  a  warm  stage. 


Fio.  BO,  —  Oeimlor- 
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A  cell,  the  inventor  of  which  is  not  known  to  me,  consists 
of  rather  thick  pasteboard  (No.  16),  cut  into  the  form  shown 
in  Pi^re  62,  and  carefully  sterilized  by  boiling  or  in  the  steam 
c^ylinder,  which  is  best  effected  by  piling  several  pieces  up  be- 
tween a  couple  of  microscope  slides  and  tying  them  firmly 
"tiogether.  One  of  the  pieces  of  pasteboard,  while  still  wet  from 
sterilization,  is  laid  on  a  sterile  slide  and  pressed  into  contact 
t)y  a  glass  rod.  A  cover-glass,  with  the  hanging  drop,  is  laid 
over  the  hole  in  the  pasteboard  and  carefully  pressed  down 
on  it,  after  which  sterile  water  is  added  at  one  edge  until  the 
X>a'Per  refuses  to  absorb  more.  In  this  simple  chamber,  the 
paper  serves  both  as  a  source  of  moisture  and  a  means  of  at- 
taching the  cover,  so  that  it  must  be  Jkept  from  drj^ing  out  as 
long  as  the  chamber  is  in  use;  consequently,  when  not  under- 
going examination,  cells  of  this  kind,  like  plate-cultures,  need 


Ficw.  61  and  6ai.— Improvised  Moist  Chambers.    61,  Buchoer*d  form;  62,  Cardboard  for  CelL 


to  be  kept  in  a  large  moist  chamber  (c/.  p.  499),  and  from  time 
to  time  the  pasteboard  must  be  resaturated  by  the  addition 
to  the  outer  edge  of  a  little  sterile  water  or  very  dilute  subli- 
mate solution.  For  this  reason  this  form  of  cell  is  not  well 
adapted  to  continuous  observation  under  the  microscope  for 
a  period  of  days,  though  it  may  often  prove  very  useful  as  an 
accessory.  Other  materials  may  also  be  used  for  the  prepa- 
ration of  moist  chambers  of  the  same  sort. 

In  his  studies  of  the  life-history  of  the  higher  fungi,  Brefeld 
has  cultivated  them  under  control  of  the  microscope  by  the 
simple  use  of  slides  upon  which  a  nutrient  fluid  was  spread  in 
a  thin  layer.  These  plate-cultures  in  fluid  are  not  suited  to 
the  study  of  bacteria.  So  far  as  yeasts  are  concerned,  they 
offer  no  especial  advantage  over  cell-cultures,  but  are  attended 
by  certain  disadvantages.  On  the  other  hand,  they  are  of 
the  greatest  importance  for  the  study  of  the  development  of 
higher  fungi,  and  for  this  reason  merit  brief  consideration  here. 


The  solutions  described  on  pages  458,  459  are  used,  gen- 
erally after  being'  boiled  down  so  that  they  are  not  too  fluid. 
By  means  of  a  glass  rod,  an  elongated  drop  is  placed  on  a 
sterile  slide,  and  enough  of  the  spores  to  be  studied  are  added 
and  distributed  with  a  platinum  needle  so  that  only  one  or  i 
two  occur  in  each  field  of  the  microscope.     It  is  evident  thafc^l 
such  cultures  cannot  be  used  for  prolonged  uninterrupted  ob- 1 
servation.     If  kept  long  upon  the  stage  of  the  microscope^  1 
they  will  be  ruined  by  diying  out  or  contamination.     Between  1 
the  different  examinations,  they  must  be  kept  in  larger  moist  1 
chambers,  the  air  of  which  is  always  saturated  with  moisturfrl 
(a  common  flat  porcelain  platter  filled  with  water  and  covered  I 
by  a  bell-glass  dipping  into  the  water),  and  they  can  scarcely  | 
be  used  successfully  except  in  laboratories  where  the  air  i 
kept  as  free  as  possible,  by  great  care,  from  germs,  and  espe^l 
cially  moulds ;  but  Brefeld's  works  show  sufficiently  how  far  it  T 
is  possible  to  utilize  this  method.     Besides  other  advantages  I 
over  similar  slide-cultures  on  solid  media,  these  admit  of  trans- 1 
planting  the  spores  after  germination  has  begun,  more  favor- 1 
able  conditions  are  given  the  moulds  for  growth  and  develop-  ] 
ment,  and  it  is  possible  to  renew  the  supply  of  food  material 
during  weeks  or  even  months,  as  it  becomes  exhausted,  by 
adding  a  fresh  drop  of  culture-fluid  at  the  margin  every  day 
or  two. 


CHAPTEE   X. 

INOCULATION  OP  ANIMALS. 

« 

Wb  come  now  to  a  group  of  experiments  to  which,  in  a 
<3ertain  sense,  all  of  the  preceding  chapters  point — experi- 
xnents  calculated  to  give  the  proof  that  a  large  number  of  the 
most  familiar  contagious  diseases  are  induced  by  bacteria, 
sind  to  render  possible  a  more  intimate  study  of  the  mutual 
:irelations  between  these  bacteria  and  the  animal  organism. 
3n  this  connection  it  must  be  said  that  conclusive  proof  that 
a>  given  infectious  disease  is  due  to  a  specific  bacterian  form, 
is  given  only  when  such  a  form,  well  characterized  morpho- 
logically, chemically,  or  physiologically,  can  always  be  demon- 
strated in  the  organs  by  the  microscope  and  by  cultures,  in 
tihis  disease  and  only  in  it;  and  when,  further,  these  bacteria, 
after  being  cultivated  pure  for  several  generations  outside  the 
animal  organism,  when  reintroduced  into  an  animal  of  the 
species  they  were  originally  obtained  from,  produce  the  same 
disease  in  this,  and  are  then  demonstrable  in  its  tissues  under 
the  microscope  and  by  pure  cultures. 

Various  kinds  of  animals  have  been  used  for  experiment, 
"but  usually  'the  smaller  rodents  (rabbits.  Guinea-pigs,  rats, 
and  mice),  or  birds  (fowls  and  pigeons)  are  employed.  It  is 
now  well  known  that  inoculations,  not  of  one  but  of  a  large 
series  of  infectious  diseases,  may  be  effected  upon  one  of  the 
most  accessible,  cheapest,  smallest,  and  most  prolific  of  mam- 
mals— the  white  mouse,  which  is  more  or  less  receptive  for 
splenic  fever,  chicken-cholera,  malignant  oedema,  several  forms 
of  septicaemia,  some  pyaemic  affections,  glanders,  tetanus,  etc., 
etc.  While  the  white  mouse  (an  albino  of  the  house  mouse, 
Mus  musculn^)  is  very  slightly  receptive  for  glanders,  ac- 
cording to  Loeffler,  the  European  field  mouse  {Arvicola  ar- 
volts)  is  very  susceptible  to  it  (Loeffler),  as  is  also  the  wood 
mouse  {Mu3  sylvaticus)  according  to  Eitt.     On  the  other 
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hand,  the  field  mouse  is  not  receptive  for  mouse  septicaemia, 
to  which  tlie  white  mouse  shows  a  great  susceptibility  (Koch). 
Both  field  and  wood  mice  ai'C  easily  kept  in  captivity  if  fed 
upon  oats  and  moistened  bread.  The  wood  mouse  is  vei7 
active,  and  its  bite  qnite  painful;  and  it  is  not  advisable  to 
keep  several  individuals  of  either  of  these  mice  in  the  same  jar 
after  inoculation,  because  in  case  one  dies  the  others  devour  it 
at  once.  Where  it  is  only  desired  to  perform  the  most  ira- 
rtant  fundamental  experiments  in  bacterial  infection,  it  is, 
rpfore,  usually  sufficient  to  employ  white  mice, 

eping  Mice.^Aitur  many  trials,  I  can  hij^hly  recom- 
nd  the  use  of  the  cracker-boxes  spoken  of  on  p.  441,  as  ca^s 
mice.  A  large  number  of  holes  about  as  larg%  as  a  half 
le  are  made  in  the  cover,  e.g.,  nine  rows,  of  nine  each.  In 
i  the  holes  are  not  large  or  numerous  enough,  evaporation 

J  from  the  interior  of  the  box  is  checked  too 
much,  and  the  mice  cannot  stand  the  resulting 
humidity.  The  box  is  filled  nearly  half  full  of 
sawdust,  a  little  cotton  is  laid  on  this,  and  the 
eagre  is  readj'  for  use.  The  mice  are  fed  upon 
white  bread  softened  with  water  and  oats.  The 
sawdust  contributes  largely  to  lessening  offen- 
sive odors,  and,  in  CDHJieclioii  with  the  cotton, 
Fio.  68.— MousB-jar.  ^rQin^hulls,  and  the  excrement  of  the  animals, 
forms  a  warm,  soft,  and  dry  mass,  in  which  the  mice  tunnel, 
and  thrive  and  breed  well.  Ten  or  fifteen  adult  mice  can 
easily  be  kept  in  such  a  box,  or  a  still  larger  number  of  young 
ones.  Emptying  the  box  and  renewing  the  sawdust  and  cot^ 
ton  is  only  necessary  once  a  month  or  even  onde  in  two  or 
three  months,  depending  upon  the  number  of  animals  kept  in  it. 
For  isolating  infected  mice,  it  is  best  to  use  common  glass 
pickle-jars,  holding  two  quarts  {Fig.  (i3).  Tliese  jars  are 
readilj'  disinfected  after  use,  and  the  animals  can  be  easily 
observed  in  them.  Each  is  filled  for  a  third  of  its  depth  with 
sawdust,  and  covered  at  top  by  a  square  piece  of  close  iron 
gauze,  large  and  flexible  enough  so  that  it  can  easily  be  slipped 
over  the  mouth  of  the  jar  and  pinched  into  the  groove  a. 
For  greater  security  a  heavy  object  may  be  laid  upon  the  lid. 
In  this  way  it  is  fastened  securely  enough  so  that  an  animal 
cannot  lift  it  and  escape,  while  it  is  readily  taken  of?  and  re- 
placed, and  can  be  disinfected  in  the  flame  without  difficulty. 
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When  white  mice  are  constantly  used  for  inoculation,  they 

3»re  usually  raised  in  the  laboratory.    Starting  their  propaga- 

'bion  is  not  always  easy,  since  mice  are  quarrelsome,  and  males 

i^hich  have  not  been  raised  together  often  fight  and  injure 

one  another,  while  they  are  also  apt  to  kill  and  eat  the  young. 

-As  a  general  thing,  a  few  pairs  are  taken  for  a  beginning,  and 

Icept  apart.    When  a  female  is  near  the  term  of  pregnancy, 

ishe  is  removed  from  the  male  and  kept  in  one  of  the  mouse- 

jars  just  described,  where  she  remains  with  her  3'oung  ones 

lantil  their  eyes  are  open,  when  they  are  all  removed  to  one  of 

^he  large  cages,  in  which  two  females  and  their  litters  can  be 

isafely  kept,  as  a  rule,  provided  the  young  are  of  about  the 

^lame  age.    The  young  mice  which  grow  up  together  in  this 

y^^y  generally  get  along  so  well  that  it  is  unnecessary  to  re- 

xnove  the  pregnant  females  as  long  as  there  is  room  for  their 

burrows  and  young. 

The  mode  of  inoculating  an  animal,  and  the  point  at  which 
^his  is  done,  depend  upon  the  object  in  view.  If  it  is  merely 
<flesired  to  infect  the  animal,  introducing  the  contagium 
through  a  wound  in  the  skin  suffices  in  many  cases.  Not  in- 
:f  requently,  however,  it  is  wished  to  imitate  the  natural  infec- 
"t^ion  through  the  uninjured  mucous  membrane  of  the  respira- 
"tiory  or  digestive  system.  In  other  cases  it  may  be  necessary 
"to  introduce  the  virus  under  the  dura  mater,  by  trephining. 
ILn  short,  the  most  different  organs  and  parts  of  organs  are 
xised  for  the  introduction  of  cultures  of  bacteria,  or  infectious 
Tnaterial.  Only  the  most  important  of  the  methods  of  inocu- 
lation are  considered  in  the  following  pages. 

In  most  cases  the  inoculation  of  an  animal  is  practically 
painless,  so  that  it  is  anaesthetized  only  when  sorue  larger 
operation  is  involved,  as  in  trephining  for  inoculation  with 
rabies.  Mice  and  rats  are  placed  under  a  bell-glass  with  a 
"wad  of  cotton  moistened  with  ether,  until,  after  a  short  period 
of  excitement,  they  succumb  to  the  anaesthetic.  After  they 
are  removed  from  the  bell-glass,  and  tied,  insensibility  is  easily 
kept  up,  as  they  are  very  tolerant  of  ether.  It  is  otherwise 
with  Guinea-pigs  and  rabbits,  the  latter,  especially,  dj'ing 
easily  when  anaesthetized  with  ether,  or,  particularly,  chloro- 
form. Practice,  however,  enables  the  operator  to  lessen  the 
number  of  deaths  from  this  cause,  and  in  the  Pasteur  Insti- 
tute only  one  to  two  per  cent  of  the  rabbits  die  from  the  an- 
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(sthetic,  which  is  administered  by  pouring-  a  teaspoonful  of 
oroform  over  a  piece  of  absorbent  paper  folded  as  if  for  a 
ler,  which  is  then  held  like  a  cornucopia  over  the  uose  of  the 
imal.  After  a  few  seconds  the  respiratory  movements  stop, 
I  when  they  are  i-esumed  shortly  afterward,  insensibility  as 
lie  is  complete,  as  soon  as  this  occurs  the  administration 
ui  ubloroform  is  discontinued. 

Cutaneous  inoculation  is  best  performed  on  mice  by  abrad- 

=  ear  with  a  vaccine  point  dipped  in  the  virus,  although 

effected  anywhere  on  the  body  aft«r  removing  the 

I,     ocariilcation  of  the  skin  followed  by  rubbing-  the  \-ini8 

■>r  simply  rubbing  the  latter  into  the  uninjured  skin,  may 

be  practised. 

ubcutaneous  inoculation  of  mice  is  best  performed  under 
skin  of  the  back,  just  above  the  root  of  the  taiL    The 
isfi  being  in  a  glass  jjir  (Fig.  (53),  its  tail  is  seized  between 
umb  and  forefinger  of  the  left  hand  and  drawn  out  over 
mx  of  the  glass,  while  the  body  hang^  into  the  jar,  which 
i-ered  with  a  small  piece  of  board,  held  in  place  by  the 
ilniE^ers  of  the  left  hand,  so  that  there  is  just  room  for  the 
igo  of  the  root  of  the  tail  between  it  and  the  edge  of  the 
jar.     [When  the  usual  cylindrical  jars  of  the  German  labora- 
tories, with  covers  similar  to  those  of  candy-jars,  but  the  top 
replaced  by  coarse  iron  netting  and  weighted,  are  used,  these 
covers  need  only  be  tilted  a  little  at  one  side  to  serve  the  same 
purpose.     If  gray  house-mice  are  used,  they  are  apt  to  be  far 
more  active  than  white  mice,  and  it  is  best  to  quiet  them  by 
holding  a  handkerchief,  moistened  with  a  few  drops  of  ether, 
over  the  cover,  without  carrying  the  etherization  to  the  sur- 
gical point.     In  any  such  operations,  the  long  "  mouse-tongs" 
of  the  German  dealers  are  a  great  convenience  for  first  seizing 
the  tail  of  an  animal. — W.  T.]     The  hair  just  above  the  tail  is 
clipped  off,  and  by  means  of  a  lancet-needle  or  a  pair  of  scis- 
sors a  small  opening  is  made  in  the  skin  and  a  pocket  torn  in 
the  subcutaneous  connective  tissue,  into  which  the  infectious 
material  is  placctl.     Solid  bodies  are  introduced  by  means  of 
the  forceps;   verj-  small  quantities  of  cultures,  etc.,  by  the 
lancet-needle  or  platinum  needle;  and  slightly  great«r  quanti- 
ties of  fluid,  by  means  of  capillary  tubes  or  Pasteur  pipettes. 

When  a  considerable  amount  of  fluid  is  to  be  injected  into 
the  subcutaneous  tissue,  a  sterilized  Pravaz  syringe  must  be 
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'used.  The  common  Pravaz  sj'^ringe  is  not  adapted  to  sterili- 
zation at  hig'h  temperature^  since  the  piston  is  packed  with 
leather^  and  the  tip  cemented  on.  G^nerally^  a  syringe  is  used 
"iihe  tip  of  which  screws  on  to  a  thread  on  the  glass  cylinder, 
sind  with  an  elder-pith  plunger,  so  that  it  may  be  sterilized  by 
either  moist  or  dry  heat  (Straus  and  Collin). 

Material  from  cultures  in  fluid  or  from  vigorous  cultures 
'upon  solid  media,  can  easily  be  taken  from  test-tubes  by  the 
j>lpette  or  platinum  loop.  But  when  the  bacteria  to  be  used 
Ifor  inoculation  grow  in  a  narrow  line  along  the  needle-thrust 
in  a  test-tube,  and  it  is  desirable  to  have  a  relatively  large 
quantity  of  material,  one  should  rather  cut  out  the  entire 
<5olony  and  use  it  either  with  or  without  melting.  The  process 
is  a  little  different  according  as  the  culture  is  in  gelatin,  agar, 
or  serum. 

A  gelatin  culture  is  dipped  in  warm  water  or  warmed  over 
"tihe  flame  until  the  outer  part  melts  and  the  gelatin  cylinder 
"becomes  free  from  the  test-tube,  so  that  it  can  be  shaken  down 
Skgainst  the  cotton  plug,  when  the  latter  is  carefully  removed 
sind  the  gelatin  allowed  to  fall  into  a  sterilized  watch-glass, 
"where,  with  a  sterile  and  slightly  warmed  knife,  all  of  the 
peripheral  part  containing  no  bacteria  is  cut  off  and  removed, 
leaving  only  a  small  prismatic  piece  of  gelatin  containing  the 
colonies. 

Agar-agar,  which  neither  adheres  to  the  glass  so  firmly  as 

gelatin,  nor  melts  at  so  low  a  temperature,  is  removed  in  a 

somewhat  different  manner.    The  test-tube  is  warmed  some- 

'what,  a  Pasteur  pipette  is  passed  to  the  bottom  of  the  tube, 

l)etween  it  and  the  agar,  and  by  a  strong  puff  through  the 

pipette,  the  entire  culture  can  usually  be  blown  out  of  the 

^ass.    If  this  does  not  succeed,  a  warmed  glass  rod,  such  as 

the  handle  of  a  platinum  needle,  is  passed  down  to  the  bottom 

through  the  agar  at  one  side,  so  as  not  to  come  in  contact 

with  the  colonies  of  bacteria.    As  soon  as  it  has  cooled,  it  can 

be  used  to  draw  the  agar  out  by  a  series  of  pushes  and  pulls. 

The  agar  being  removed  into  a  sterilized  watch-glass,  it  is 

treated  just  like  gelatin. 

Serum  is  far  harder  to  manipulate,  because  it  adheres  to 
the  glass  and  cannot  be  removed  by  melting,  so  that  it  is  nec- 
essary to  cut  the  colonies  out  of  the  test-tube  as  well  as  possi- 
ble with  a  long-handled  pointed  knife. 
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Intravenous  injection  cannot  be  resorted  to  ivith  mice, 
because  of  their  shulII  size.  In  the  case  of  larger  animals,  it 
can  generally  be  efTected  without  exposing  the  vein  by  simply 
thrusting  the  needle  of  the  syringe  through  the  akin  into  the 
cavity  of  the  vessel. 

With  i-abbits,  it  ia  particularly  easy  to  inject  material  into 
the  veins  of  the  ear  and  leg.  For  the  former,  the  rabbit  is 
wrapped  tightly  and  carefully  in  a  long  towel,  so  that  only  the 
head  projects.  The  ear  is  washed  with  2-per-cent  carbolic 
acid,  partly  to  disinfect  it,  and  partly  because  the  vessels  are 
more  easily  seen  when  the  hair  is  wet.  An  assistant  holds  the 
I  Boimal's  head  and  compresses  the  base  of  the  ear,  so  that  the 


Pio.  M,— InjectioD  at  Culture  into  the  Vein  of  a  Rabbit's  E>r. 

veins  swell,  the  ear  is  seized  between  the  thumb  and  forefinger 
of  the  left  hand  so  that  it  is  slightly  tense  over  the  side  of  the 
forefinger,  and  the  canula  is  carefully  thrust  through  the  skin 
into  the  vein  (Fig.  64).  The  assistant  now  releases  the  end  of 
the  vein,  the  operator  holds  the  canula  still  ki  the  vein  with 
his  forefinger  and  thumb,  and  injects  the  fluid  slowly.  Bleed- 
ing is  easily  stopped  bj'  brief  compression,  or  by  amadou.  In 
case  the  vein  has  not  been  pierced,  the  fluid  soon  begins  to 
distend  the  surrounding  connective  tissue,  when  it  is  almost 
always  useless  to  withdraw  the  canula  a  little  way  and  make 
another  effort  to  force  it  into  the  vein,  but  another  vein  is 
usually  at  once  chosen  for  injection.  Commonly  the  branch 
of  the  vein  running  along  the  posterior  edge  of  the  ear  is 
selected,  but  there  are  many  other  avaUable  points  on  the  ear. 
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When  the  ear  is  used  for  injection,  there  is  the  further  advan- 
tage that  one  may  be  sure  of  really  intravenous  inoculation 
without  attendant  accidental  inoculation  of  the  wound,  by 
simply  removing  the  portion  through  which  the  injection  was 
made,  by  a  quick  clip. 

By  connecting  the  needle-shaped  canula  with  a  larger 
syringe  by  a  rubber  tube,  large  quantities  of  fluid  may  be  in- 
troduced into  the  veins  of  the  animal,  in  the  same  simple  and 
painless  manner.  As  the  injection  must  be  effected  very 
slowly,  and  in  this  case  requires  a  longer  time,  it  is  best  to 
fasten  the  animal  upon  a  "  rabbit-board  "  (the  French  model, 
used  in  Marey's  laboratory,  is  far  preferable  to  Czermak's)  so 
that  a  sudden  movement  of  its  head  shall  not  displace  the 
canula. 

For  injection  into  the  leg  veins,  the  rabbit  is  firmly  and 
carefully  wrapped  in  a  long  towel  so  that  only  one  hind  leg  is 
left  free,  the  animal  being  allowed  to  draw  the  other  up  under 
its  body.  An  assistant  sits  with  the  rabbit  upon  his  lap,  one 
hand  extending  the  free  leg  firmly,  while  with  the  other  he 
grasps  and  compresses  the  thigh  a  little  above  the  knee-joint, 
so  as  to  cause  the  veins  to  swell,  his  fore-arm  resting  upon 
the  body  of  the  animal.  One  of  the  subcutaneous  veins  in  the 
lower  joint  of  the  leg  is  found,  the  hair  over  it  is  clipped  off, 
the  skin  washed  with  2-per-cent  carbolic  acid,  and  while  the 
leg  is  further  steadied  by  the  left  hand,  the  canula  is  pushed 
through  the  skin  into  the  vein,  where  it  is  held  by  the  pressure 
of  the  left  thumb. 

Intraperitoneal  inoculation  is  most  conveniently  effected 
with  a  sterilized  Pravaz  syringe.  The  entire  thickness  of  the 
abdominal  wall  is  pinched  up  in  a  longitudinal  fold,  through 
which  the  canula  is  forced  crosswise  so  as  to  emerge  on  the 
other  side.  On  releasing  the  fold,  the  canula  is  carefully  with- 
drawn enough,  so  that  its  point  lies  within  the  body  cavity, 
while  there  is  no  danger  of  injuring  the  intestines. 

In  case  large  quantities  of  fluid  are  to  be  injected  into  the 
peritoneal  cavity,  a  graduated  glass  pipette  may  be  used,  one 
end  of  which  is  plugged  with  cotton,  while  the  other  is  con- 
nected by  rubber  tubing  with  a  canula  similar  to  that  of  the 
Pravaz  syringe.  The  canula  is  inserted  in  the  manner  indi- 
cated, and  the  fluid  blown  in.    The  same  kind  of  inoculation 

can  also  be  effected  with  a  Pasteur  pipette,  the  perforation 
11—36 
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bftiig  miulp  with  a  luiocl-iic«dlu.  Vsidf  which,  as  a  ^ide,  the 
plpecttr  t»  jMnrmil  jbm  A»  ftbdominal  cavity.  Mice  and  rata 
" "  "  "  *  lUon. 

city  is  especially  important 
tion  of  VKvy  considvi-able  quaiiti- 
i  into  the  animaL  In  the 
must  be  opened  Tor  a  greater  dis- 
i  »nm.  By  such  laj>arotomy,  carefully 
orx'-ui  from  a  lar^r  diseased  animal 
^Q  -  m\\^  'VbJBiMVtiNl  iuta  a  smaller  one,  «.(/.,  the  heart  and 
tAMi0>»  uk  n  '-MtabiB,  into  a  rat. 

!ltwb«MAiJwuiiito  the  anterior  chamber  of  the  eye  acquired 
Ti^-  -  ■■  iiuiMU'tiLiice  m  the  study  of  tuberculosis,  since  by  in- 
«^kM«  -^mII  >ita»s»!iof  tuberculous  material  into  the  eye  Con 
'i«M»  -lUu  Sai(Mijou«-ii  succet!ded  iu  inducing  tubercle  of  the 
4M^l<>  v.\ivi\\  il  bucamu  possible  to  directly  observe  the  in- 
•<M^>ii**  iMii'iod  u(  uiiUary  tuberculosis,  and  its  independence 
M^*  (uwuitLiuiK  suppurative  process.  It  has  also  recently  beea 
t^aM  >****  ''ttbati  luoculatioiis. 

Tdu  opuration  is  performed  by  fastening  the  rabbit,  on  its 
tM^ty*  uMUkily  ou  an  operating  board,  where  its  head  can  be 
i^,iixi  1,1  ii\.'<l.  All  a,ssistant  opens  tlic  eveliils,  most  conveni- 
tiiLiy  hy  futtiii^  so  as  to  face  the  opei-ator,  grasping  the  ani- 
wxaV'x  head  with  both  hands.  Occasionally  the  nictitating 
iiivmbiane  is  so  large  that  it  must  be  held  back.  With  a  pair 
ol  loicups,  a  fold  of  the  conjunctiva  is  seized,  and  with  a  suit- 
tlilt'  kiut'e  a  cut  -  to  3  mm.  long  is  made  in  the  cornea,  near 
lU  luarKiii.  with  the  usual  precautions  observed  in  ophthal- 
luulofjical  operations.  If  the  material  to  be  introduced  is  a 
syW  -luhhtiiuce,  it  is  passed  through  the  opening  by  means  of 
^vudi'i-  curved  forceps,  usually  with  very  tine  smooth  points 
u^uui^  (Ktrallel,  and  by  carefully  stroking  the  cornea  with  a 
IMviuJ'n  Hpuon,  the  effort  is  made  to  crowd  the  introduced 
lUi^li'riul  luti>  the  bottom  of  the  anterior  chamber.  If  this  is 
kWb  wttttUy  tftfwted,  it  is  allowed  to  remain  where  it  lies.  Fluids 
lUV  iujocbeil  through  a  (usually)  blunt  and  bent  canula,  in- 
t^lMl  lulo  the  cut.  To  anfesthetize  the  eye  for  the  operation, 
iV  i-iwr-coDt  cocaine  solution  is  dropped  into  it,  the  maximum 
i^tuui  being  i"e;»ched  after  fifteen  minutes  (Howe). 

i\uiillu>r  place,  easily  accessible  for  observation,  which  has 
VJiu4i  tK<^ui  usixi  for  inoculations,  is  the  cornea,  in  which  the 
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conditions  are  very  favorable  for  observing*  the  effect  of  bac- 
teria upon  the  connective-tissue  cells.  By  means  of  a  blunt 
needle,  a  large  number  of  pricks  or  scratches  are  made  in  the 
corneal  tissue,  without  perforating  it,  and  the  bacteria  are 
gently  rubbed  into  the  wounds;  or  the  needle  may  first  be 
dipped  into  the  virulent  material, — ^but  the  first  method  seems 
to  give  surer  results. 

Inoculation  beneath  the  arachnoid,  as  first  used  in  hydro- 
phobia infections  in  Pasteur^s  laboratory  (Pasteur  and  Eoux), 
is  effected  on  rabbits  and  guinea-pigs  in  the  following  manner: 
A  cut  is  made  through  skin  and  aponeurosis,  on  the  crest  be- 
tween the  eyes  and  ears,  and  the  edges  of  the  wound  are  held 
apart  by  a  small  tenaculum.  The  trephine  (about  5  to  6  mm. 
in  diameter)  is  applied  behind  the  orbit,  on  one  side  of  the 
middle  line.  When  the  circular  groove  in  the  bone  is  deep 
enough,  the  centre  pin  is  withdrawn  so  that  it  shall  not 
injure  the  dura  mater.  As  a  general  thing,  the  fact  that  the 
bone  is  cut  through,  is  observed  in  time,  but  for  greater  cer- 
tainty it  may  be  seen  from  time  to  time  whether  the  disk  of 
bone  cannot  be  lifted  out.  When  the  dura  mater  is  exposed, 
it  is  pierced  with  a  needle-shaped  Pravaz  canula,  bent  nearly 
at  right  angles,  which  is  drawn  slightly  toward  the  operator 
to  avoid  injury  to  the  underlying  brain,  and  two  or  three 
drops  of  the  diseased  spinal  cord  infusion  are  injected.  The 
wound  is  cleansed  with  2-per-cent  carbolic  acid  and  closed  ^a^ 
a  couple  of  sutures.  In  the  case  of  dogs,  the  skin  is  pushed 
aside  after  the  cut  is  made,  the  temporal  muscle  is  loosened, 
and  the  skull  is  trepanned  in  the  fossa  temporalis,  where  the 
skull  is  thinner,  and  there  is  little  bleeding. 

As  compared  with  all  other  methods  employed  in  the 
study  of  rabies,  inoculation  under  the  dura  mater  has  the 
advantage  of  giving  absolutely  certain  infection,  as  well  as 
the  shortest  and  constant  incubation.  But  according  to  the 
latest  investigations  of  Roux  and  others,  the  far  simpler  inoc- 
ulation in  the  anterior  chamber  of  the  eye  gives  as  certain 
infection  as  the  subdural. 

Pure  virus  is  always  found  in  the  medulla,  etc.,  of  animals 
dead  of  hydrophobia,  which  is  best  suspended  in  sterile  bouil- 
lon or  0.7  per  cent  salt  solution,  and  injected  with  a  Pravaz 
syringe.  The  removal  and  preparation  of  the  material  must 
naturally  be  effected  with  the  greatest  possible  cleanliness,  to 
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avoid  accidental  infection.  In  the  Pasteur  Institute  the 
material  for  inoculatiou  is  prepared  by  snipping  out  a  small 
piece  of  brain  substance  from  the  bottom  of  the  fourth  ventri- 
cle and  placing  it  in  a  wine  glass  holding  about  150  cm.,  which 
has  been  covered  with  paper  and  sterilized  at  150°  C.  Here  it 
is  rubbed  to  a  soft  paste  by  means  of  a  gflass  rod,  and  a  small 
quantity  of  sterile  bouillon  is  gradually  added,  while  it  is  con- 
stantly stiiTed.  The  glass  is  then  covered  with  paper  and  set 
aside  until  the  coarsei"  particles  have  fallen  to  the  bottom,  tlie 
upper,  slightly  turbid,  layer  of  fluid  being  used  for  injection. 

The  medulla  oblongata  retains  its  virulence  unchanged  for 
at  least  a  month  when  Itept  in  pure  neutral  glycerin — a  fact 
which  should  be  reniombei-ed  whenever  the  occasion  arises  for 
sending  parts  of  the  central  nervous  system  of  man  or  one  of 
the  lower  animals  to  a  distant  laboratory  for  diagnosis. 

Rubies  vaccines  ai-e  prepared  as  follows  (Pasteur  and 
Roux) :  A  rabbit  weighing  two  kilos  and  measuring  about  45  to 
60  cm.  from  the  nose  to  the  root  of  the  tail,  is  inoculated  by 
trepanning  with  "  virus  fixe."  Six  or  seven  days  later  it  shows 
symptoms  of  rabies,  and  dies  on  the  tenth  day.  Before  putre- 
faction sets  in,  the  central  nerve  system  is  removed  as  follows: 
The  skin  is  split  down  the  back  from  nose  to  tail,  dissected  to 
one  side,  the  dorsal  and  cervical  muscles  are  loosened  from 
the  spinal  column  and  cranium,  and  the  spinous  processes  are 
removed  by  bent  shears.  The  nose  is  then  seized  with  a  pair 
of  strong  bone  nippers,  and  so  held  fast  with  the  left  hand, 
while  the  theca  cranii  is  snipped  and  broken  off  by  means  of  a 
pair  of  Liston's  bone  scissors.  Then  the  vertebral  arches  are 
removed  one  by  one,  by  snipping  them  through  on  the  right 
and  left  side,  as  near  the  body  as  possible,  without  injuring 
the  spinal  cord,  and  breaking  them  off.  This  is  more  easily 
described  than  done,  for  the  spinal  cord  is  easily  crushed,  es- 
pecially in  the  cervical  region ;  but  with  practice  one  gradu- 
ally learns  to  expose  it  for  its  entire  length  without  injuring 
it  with  the  coarse  instrument  used.  Then  the  cord  is  cut  off 
over  the  cauda  equina,  its  membrane  is  seized  with  forceps 
just  above  the  cut  and  it  is  raised  for  a  distance  of  6  to  7  cm., 
and  all  adhesions  are  cut.  The  loosened  piece  is  cut  off,  a 
sterile  silk  thread  tied  about  one  end,  and  hung  up  (Fig,  65) 
in  a  litre  flask  with  two  openings  previously  plugged  with 
cotton  and  sterilized  at  150°  C    Enough  caustic  soda  to  cover 
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the  bottom  is  dropped  into  the  flask,  the  spinal  cord  is  hung 
from  its  ueck,  and  the  whole  set  aside  at  20  to  25"  C.  The 
vaccines  are  prepared  in  the  manner  described  above,  from 
such  pieces  of  spinal  marrow,  hung  up  and 
dried  for  a  longer  or  shorter  time. 

Infection  through  the  digestive  tract  is 
effected  by  carnfutly  mingling  the  contagiura 
with  some  food  that  the  animal  is  fond  of, 
which  is  given  it  in  not  "too  large  quantity, 
the  animal  being  previously  kept  without  food 
for  a  day  or  less,  if  necessary.  In  case  of 
mice  and  other  small  animals,  this  is  the  only 
available  method.  In  the  case  of  larger  mam- 
mals (rabbits  and  Guinea  pigs),  simple  feed- 
ing is  also  used  when  large  quantities  of  ' 
solid  material  are  to  be  introduced  into  the  fio.  ra.-iin-inE-jiu- for 
stomach,  and  it  is  the  best  means  of  inducing  Hj(irophobi«iaociiw. 
infection  through  the  alimentary  canal,  because  it  is  in  this 
way  that  natural  infection  by  means  of  food  occurs  as  a  rule. 
Still  it  cannot  always  be  employed,  and  other  means  must 
then  be  resorted  to.  Fluids  {e.g.,  cultures  of  bacteria)  can 
likewise  be  poured  or  injected  through  the  tesophagus,  tlie 
rabbit  being  wrapped  in  a  towel  with  the  exception  of  its  head, 
and  held  on  the  lap  of  an  assistant.  The  animal  is  made  to 
open  its  mouth  by  slight  pressure  upon  its  cheeks  over  the 
molar  teeth,  and  a  small  wooden  gag  (Fig.  GO)  is  in.serted  so 
that  its  incisors  rest  in  the  grooves  on  the  upper  and  lower 
surfaces  (ft).  Through  the  pwforation  in  the  E^g,  a  No,  17 
catheter  can  easily  be  introduced  into  the  rabbit's  ventricle. 
Adhering  bits  of  food  show  that 
it  has  been  inserted  right.  In  case 
of  the  Guinea  pig,  a  smaller  cathe- 
ter (usually  a  bulb  catheter)  must 
be  employed,  and  it  requires  to  be 
passed  down  with  especial  caution.* 
ivrdio^  Solids  are  quickly  introduced 
™*-  into  the  crop  of  doves  or  fowls  by 
opening  the  beak,  and  placing  the  food  in  the  mouth,  as  far  back 
on  the  tongue  as  possible,  when  the  biixl  quickly  swallows  it. 
Small  meal  pellets  are  formed  with  cultures  and  other  fluids 
containing  bacteriaj  and  these  ai-e  inti-oduced  in  the  same  way. 


Tm.  88.— Wooden  0>K  to 
CubFln-  llilo  the  ^lomach. 
ExperimenU.    A.  SeoUon  o 
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The  introduction  of  infectious  flaids  into  the  stomach  and 
intestine  tlirough  tlie  abdominal  wall,  by  means  of  a  Pravaz   ' 
syringe,  is  more  certain  and  reliable.     If  the  contagtum  is  to 
be  introduced  directly  into  the  intestine,  the  abdomen  must  be 
antiseptically  opened,  a  fold  of  tlie  intestine  found  and  care-  J 
fully  fixed,  and  the  canuia  thrust  through  its  walL     In  this 
way  cultures  of  the  cholera  spirillum  ai'e  injected   into   the 
duodenum   (Nicati   and   Rietsch),  so  that  they  do   not  p; 
through  the  stomach,  and  the  action -of  the  gastric  juice  upon  1 
the  microbes  is  avoided. 

Pathogenic  bacteria  can  bo  brought  in  contact  with  the   1 
intact  surface  of  the  lungs  by  injection  through  an  opening  I 
made  in  the  trachea.     For  the  sake  of  entire  certainty  that   I 
the  virus  is  not  at  the  same  time  introduced  through  the  open. 
wound,  this  may  first  be   allowed   to   heal,  leaving  a  small   ' 
tracheal  fistula.     In  tlie  case  of  large  animals,  Arloing,  Cor- 
nevin,  and  Thomas  have  reached  the  same  end  by  passing  a  I 
drainage  tube  through  a  metal  canuia,  and  injecting  the  de- 
sired material  through  the  former,  in  small  quantities,  so  as  to 
avoid  spasms  of  coughing. 

If  the  natural  means  of  infection  through  the  raucous  mem- 
brane of  the  respiratory  organs  are  to  be  imitated  as  closely  i 
as  possible,  the  bacteria  must  be  very  finely  and  uniformly  '\ 
suspended  in  the  air  inhaled  by  the  animal,  so  as  not  to  cai 
mechanical  irritation.  This  is  best  effected  by  use  of  a  spray  or  I 
dry  powder.  The  former  method  is  open  to  the  objection  that  I 
the  spray  contains  not  only  extremely  fine  drops,  but  likewise  ] 
some  which  are  a  little  larger,  so  that  the  mucous  membrane  I 
of  the  nose,  or  the  entire  animal,  becomes  quite  damp.  To  1 
avoid  this,  Buckner  joins  the  atomizer  to  a  two-necked  Woulf  J 
flask  holding  about  three  litres,  where  the  coarser  drops  are  | 
allowed  to  settle,  while  the  finer,  as  a  nearly  imperceptible  I 
mist,  are  passed  out  of  one  nock  of  the  flask  through  a  tube  i 
to  the  inclosed  chamber  where  the  animals  are. 

For  the  second  method,  a  fluid-culture  of  the  bacteria  is 
poured  over  a  rather  large  quantity  of  spores  of  Lycoperdon  \ 
gjgantenm,  which  are  then  dried  off  over  calcium  chloride, 
and  the  powder  is  blown  into  the  closed  animal  cage  by  the  1 
bellows  (Buckner).  In  his  experiments  on  the  entrance  of  1 
spores  of  B.  anthracia  through  the  lungs,  Buckner  used  0.25  ] 
gm.  of  powder  for  a  space  of  three  litres,  aad  allowed  the  in-  J 
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halation  to  continue  ten  to  fifteen  minutes.  Other  powders 
(carbon,  talc,  etc.)  can  also  be  used  as  a  vehicle  for  cultures  of 
bacteria,  but  the  puff-ball  spores  are  superior  to  all  of  these 
in  being  very  small,  uniform,  and  of  low  specific  gravity.  In 
case  the  bacteria  are  killed  or  deprived  of  their  virulence  by 
drying,  this  method,  of  course,  cannot  be  employed. 

In  such  experiments,  the  animals  must  be  untrammeled  so 
that  their  respiratory  movements  are  not  checked  or  altered, 
and  it  is  best,  therefore,  to  let  them  remain  unfastened.  A 
number  of  mice  can  be  placed  together  loose  in  a  tight  tin 
box  with  a  few  breathing  holes  plugged  with  cotton.  If  it  is 
necessary  to  fasten  the  animals  so  as  to  keep  their  heads  in  a 
given  direction,  wire  gauze  can  be  used,  as  it  may  be  bent  and 
shaped  at  will.  A  single  mouse  can  conveniently  be  placed  in 
a  glass  tube  3  to  4  cm.  in  diameter,  with  a  bored  and  split 
cork  in  one  end,  which  serves  to  hold  its  tail. 

When  inhalation  experiments  are  performed  with  bacteria 
that  are  pathogenic  for  man,  the  operator  should  remember 
to  take  sufficient  precautions,  such  as  having  tight  vessels 
and  tubes,  cotton-plugged  air-spaces  about  the  cages  of  the 
animals,  and  long  tubes  for  the  atomizer,  and  the  work  should 
be  done  in  the  open  air. 


CHAPTER  XL 


rULTUHES  FROM  MAX   AND  ANIMALS.    COLLECTIKO  AND 
PREPARING  PRIMARILY   STERILE  CULTURE-MEDIA. 

Is  attempting  to  obtain  cultures  of  the  pathogenic  inicro- 
or^nism  Trom  the  blood  or  organs  of  an  animal  which  has 
died  fi-om  an  infectious  disease,  the  rules  given  in  Chapters  L 
to  III,,  and  v.,  are  to  be  observed,  as  well  as  the  following: 

Since  the  more  or  less  dirty  hair  or  feathers  of  the  animal 
contain  a  possible  source  of  contamination,  it  is  best  to  skin 
or  pluck  the  body  before  opening  it.  All  of  the  parts  covered 
by  hair  may  also  be  washed  with  sublimate  solution,  or  cov- 
ered with  filter-paper  wet  with  sublimate. 

All  instruments  used  for  preparing  the  body  must  be  care- 
fully sterilized.  Since  repeatedly  heating  them  to  a  hifih  de- 
gree in  the  flame  works  destructively  upon  knives,  scissors, 
and  forceps,  it  is  best  to  have  two  sets  of  these  instruments; 
one  intended  for  the  coarser  part  of  the  work,  sterilized  by 
flaming,  and  commonly  used  so  hot  as  to  cause  the  flesh  to 
hiss  while  the  cut  is  being  made;  the  other  for  finer  opera- 
tions, first  sterilized  at  loO"  C,  in  a  metal  case  or  wrapped  in 
paper,  and  merely  hastily  flamed  just  before  use. 

In  addition  to  the  gas  or  spirit  flame,  a  dish  of  0.1  per  cent 
sublimate  solution,  and  of  6-pcr-cent  carbolic  acid,  must  be 
kept  ready  for  the  disinfection  of  hands  and  instruments.  To 
avoid  contamination  from  contact,  the  sterilized  instruments 
are  laid  upon  jrlass  supports  (Fig.  IS)  and  covered  with  a  bell- 
glass,  or  dropped  into  a  short  cylindrical  vessel  with  their 
points  projecting  out  at  top. 

■\\'hile  exposing  the  organs  from  which  material  is  to  be 
taken  for  cultures,  use  is  made  of  strongly  heated  instruments, 
which,  as  far  as  possible,  aiv  kept  from  touching  the  organs. 
Jfo  definite  rules  can  be  given,  further  than  this: 

If  a  cuttui-e  is  to  Ih>  starteil  fi-om  fluid  contained  in  a  cavity. 
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it  is  best  to  singe  the  surface  over,  before  piercing  the  wall. 
For  example,  if  a  collection  of  fluid  in  the  pleural  cavity  is  to 
be  used,  after  exposing  the  ribs  and  intercostal  muscles  in  the 
usual  way,  a  part  of  one  of  the  intercostal  spaces  is  scorched 
by  means  of  a  glass  rod  heated  in  the  flame,  and  then,  with  a 
glowed  needle  or  strongly  heated  small  knife,  the  pleural  cav- 
ity is  opened,  and  the  small  gaping  wound  made  for  inserting 
the  inoculation-needle,  capillary  tube,  or  pipette,  according  to 
the  quantity  of  fluid  needed.  In  the  same  manner,  blood  is 
obtained  from  one  of  the  anterior  chambers  of  the  heart.  After 
cauterizing  the  surface,  as  a  rule  the  capillary  tube  or  pipette 
may  be  thrust  through  the  thin  wall,  without  the  previous 
use  of  a  knife,  which  only  becomes  necessary  when  a  thin  and 
flexible  platinum  needle  is  to  be  inserted. 

To  obtain  material  from  the  substance  of  a  solid  organ, 
one  of  the  thicker  and  more  rigid  needles  is  used.  The  organ 
may  be  snipped  in  two  with  scissors  carefully  flamed  or  even 
glowed,  and  the  needle  thrust  into  its  substance  from  the  un- 
contaminated  cut  surface,  or  it  may  be  torn  open  with  sterile 
fingers  or  forceps,  and  in  this  way  a  surface  exposed  which 
has  not  been  touched  at  all  by  the  instruments.  [Loefller 
advises  that  when  parts  of  cut  organs  are  to  be  broken  in  this 
way,  the  surface  be  first  disinfected  by  dropping  the  whole 
piece  into  0.1  per  cent  sublimate,  and  moving  it  about  in  this 
for  a  minute  or  two].  By  using  flamed,  but  not  too  strongly 
heated,  curved  scissors,  small  pieces  of  the  organ  may  be 
snipped  out  and  placed  on  or  in  the  culture  medium,  at  least 
after  being  crushed  between  two  sterilized  glass  slides.  This 
method  is  recommended  by  Koch  in  sowing  from  tubercle. 

Since  the  white  mouse  is  the  animal  presumably  used  in 
the  elementary  inoculation  experiments,  the  following  descrip- 
tion is  given  of  the  best  means  of  obtaining  cultures  from  its 
heart  blood.  As  soon  as  the  external  examination  is  com- 
plete— especially  about  the  inoculation  wound— the  body  is 
extended  upon  its  back  by  a  shawl  pin  through  each  leg,  on  a 
small  board,  which  it  is  well  to  first  cover  with  a  sheet  of  par- 
affined paper  over  which  a  couple  of  sheets  of  filter-paper  are 
laid  to  absorb  blood,  etc.  The  head  is  finally  fixed  by  means 
of  a  fifth  pin  through  the  nose.  The  skin  is  dissected  away 
from  the  ventral  surface  as  far  as  possible,  and  entirely  cut 
off,  the  occasion  being  taken  to  examine  the  axillary  and  in- 
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tics,  and,  if  nt'cwssary,  to  obtain  blood  from  the 
s  for   microscopic   investigation.     St-izing-  tha 
iforin  process  with  a  pair  of  sti^rilizod  forceps, 
-  iiitea  strongly,  and  by  means  of  flamed  sharp-poiuted 
ors,  one  end  of  which  is  insertud  under  the  ribs,  a  suiH- 
t  part  of  the  tlioracic  wall  is  removed  to  expose  the  peri- 
rtiium.     In  this  way  the  intestines  are  not  approached,  and 
'  instruments  are  not  exposed  to  infection  fn>m  this  dau- 
tirous  source.     Care  is  taken  to  avoid  touching  the  anterior 
'       ace  of  the  heart  with  the  scissoi's.     With  two  pairs  of 
■"all  flamed  forceps  the  pericardium  is  now  torn  open,  and  a 
cut  is  made  into  the  exposed  heart.     Usually  sufficient 
to  wet  the  platinum  needle  at  once  bubbles  out  of  the 
;   otherwise  the  needle  is  pushed  through  the  opening, 
e  culture  started  from  the  fluid  obtained.    The  dissec- 
»  now  completed  in  the  usual  way,  but  with  especial  care 
cleanliness  so  as  to  avoid  rendering  it  ditllcult  or  impossi- 
to  make  culturi's  from  other  organs   in  which   morbid 
n?«8  may  subsequently  be  discovered.     When  the  dissecs 
is  finished,  and  the   necessa   a  preparations  have   been 
ed,  the  cadaver  is  wrapped  in  tu  3  filter-paper  it  lies  on,  and 
..ned  up. 
The  manner  of  malting  the  dissection  naturally  varies  with 
he  organ  chosen  for  starting  a  culture,  the  rule  being  to  pro- 
ceed directly  to  the  organ  from  which  the  chief  culture  is  to 
bf  m:u!f.     If,  for  instance,  it  is  cspi'cially  important  to  ob- 
tain a  culture  from  the  pulp  of  the  spleen,  the  mouse  is  laid  on 
Its  side  with  the  spleen  up,  so  that  it  can  be  exposed  without 
disturbing  the  other  organs  too  much. 

The  directions  and  examples  given  here  may  serve  as  a 
sufllcient  introduction  to  the  methods  of  obtaining  cultures 
from  the  dead  body,  as  well  as  to  the  collection  and  similar 
use  of  fluids  and  tissues  fi-oin  the  li\'ing  body,  where,  however, 
consideration  for  the  patient  may  necessitate  many  modifica- 
tions: e.g.,  scarification  with  the  heated  glass  ro<l  must  be  re- 
placed by  a  thorough  cleansing  with  disinfectants,  the  Pasteur 
pipette  must  give  place  to  the  sterilized  Pravaz  syringe,  etc. 

Few  appliances  are  needhnl  for  starting  such  cultures  with 
nil  requisitrc  precautions,  oven  at  the  sick-bed  or  operating 
table,  or  for  collecting  the  morbid  products  in  a  state  of  com- 
plete purity,  for  further  elnboration  in  the  laboratory.     Bven 
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when  much  is  aimed  at^  practically  all  that  is  needed  is  the 
usual  disinfectants  (carbolic  acid  and  corrosive  sublimate) ;  a 
little  sterile  absorbent  cotton  and  filter-paper;  scissors,  knife, 
and  forceps,  wrapped  in  paper  and  sterilized  at  140*"  C. ;  steril- 
ized Pravaz  (or  Straus)  syringe;  alcohol  lamp;  platinum  wire; 
capillary  tubes;  Pasteur  pipettes  and  others  with  a  capillary 
constriction  (Fig.  53,  a) ;  small  test-tubes  containing  various 
culture  media,  some  of  them  for  the  culture  of  anaerobic 
forms,  e.g.,  with  a  considerable  depth  of  nutrient  gelatin; 
labels;  and  cover-glasses.  Some  of  these  can  be  prepared  on 
short  notice  in  the  sick-room,  some  are  only  needed  for  excep- 
tional use,  while  the  rest  should  always  be  kept  in  the  hospital 
wards  to  prevent  the  waste  of  much  valuable  material. 

The  collection  of  primarily  sterile  culture-media,  which 
should  really  have  been  con- 
sidered in  the  third  chapter, 
is  treated  here,  because  the 
precautions  to  be  observed 
are  exactly  the  same  as  in 
obtaining  cultures  from  the 
dead  body,  the  collecting  ap- 
paratus only  being  different,  j  , 
Usually  it  is  desired  to  col- 
lect the  sterile  fluids  (blood, 

»«.;.%^     w«;iu     ^^r^\     ^;4-u^,.    ;«  Fio.  67.— A  Pasteur  Wash-bottle. 

unne,  milk,  etc.)    either   m 

rather  large  vessels  from  which  they  can  be  transferred  to  a 
number  of  smaller  culture-glasses,  or  they  are  at  once  drawn 
into  the  latter. 

In  the  first  case,  the  so-called  Pasteur  wash-bottle  (Fig.  67) 
is  best  used.  As  the  Figure  shows,  this  is  really  only  a  verj'- 
large  Pasteur  pipette,  with  a  reservoir  of  peculiar  form. 
When  the  capillary  point  h  has  been  sealed  by  fusion,  and  a 
cotton  plug  inserted  at  a,  it  is  sterilized  at  150°  C.  Just  be- 
fore use,  the  tip  h  is  broken  off,  and  the  entire  capillary  part 
is  flamed.  Observing  the  precautions  indicated  above,  the 
point  is  inserted,  and  the  receiver  sucked  full,  after  which  the 
point  6  is  again  fused.  As  soon  as  possible  afterward,  the 
sterile  fluid  is  transferred  to  smaller  culture-vessels,  by  blow- 
ing through  a,  after  once  more  breaking  the  point  off  and  in- 
verting the  reservoir.  The  test-tubes  or  Chamberland  flasks 
which  have  been  filled* in  this  way  are  kept  on  probation  at 
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to  40°  C.,  for  several  days  before  being  used.    In  this  way 

13  possible,  for  instance,  to  collect  large  quantities  of  sterile 

}  from  the  newly  alaughtered  aDimala  at  any  slaug-hter- 

e,  by  passing  the  capillary  tip  of  the  flask  through  the 

of  the  bladdei',  after  the  abtiominal  cavity  is  opened. 

:casionally  it  may  be  convenient  to  collect  the  fluid  at 

in  smaller  culture  vessels.     For  example,  if  sterile  blood 

..  be  taken  from  the  heart  of  a  neniy  killed  animal,  it  would 

tte  in  the  larger  vessel  before  it  could  be  transferred 

smaller  ones.     In  such  cases,  Pasteur  pipettes  m&y  be 

not  closed  with  simple  cottoi    ilugs,  as  is  usual,  but  with 

;r  tubes  plugged  with  cotter  [Fig.  66),  which  can  be  r*-- 

ed  and  again  replaced  with  far  less  danger  of  containina- 

whcn  the  contents  of  the  tube  are  to  be  inoculated.    The 

r  the  pipette  is  opened,  flamed,  and  inserted  into  the  heart 

lewly  killed  healthy  animal,  the  tube  sucked  full  of  blood, 

more  hermetically  sealed  below,  and  set  aside  some  time 


Fw.  Oe.— PMleur  npm  li  liuobei    Jsp  Pliuteed  with  Ootton. 

for  observation,  after  which,  if  free  from  germs,  it  may  be 
used  directly  as  a  culture  vessel.  In  the  same  manner,  fresh 
white  of  egg,  containing  no  germs,  can  be  collected  from  hens' 
eggs  (cf.  p.  4:2). 

The  collection  of  sterile  fluids  from  living  men  or  other 
animals  is  not  alwaj's  as  easy  or  certain  as  in  these  cases, 
though  it  is  by  no  means  impossible. 

For  the  means  of  obtaining  sterile  blood  by  phlebotomy, 
see  p.  470.  Milk  can  be  drawn  into  sterile  test-tubes,  after  a 
very  thorough  cleansing  of  the  surface  of  udder  and  teats; 
but  one  should  expect  to  find  a  portion  of  the  tubes  accident- 
ally contaminated.  Urine  can  be  obtained  in  a  sterile  condi- 
tion either  by  passing  it  directly  into  sterile  vessels  or  draw- 
ing it  with  a  catheter,  after  a  careful  disinfection  of  the 
urethra  by  washing  it  out  several  times. 

Now  and  then  very  good  opportunities  occur  for  the  collec- 
tion of  a  large  quantity  of  sterile  culture  fluid  from  living 
patients.  Dropsical  and  other  similar  fluids  can  he  collected 
free  from  germs  without  great  difficulty.     For  this  purpose. 
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a  small  Southey  trocar  is  used,  and  the  fluid  is  collected  in  a 
large  flask  furnished  with  a  rubber  stopper  bored  with  two 
holes,  one  of  which  is  plugg-ed  with  cotton,  while  the  other 
admits  a  short  glass  tube  which  is  joined  by  rubber  tubing  to 
the  trocar.  The  instrument  and  glass  ware  are  steriUzed  at 
140**  C,  while  the  rubber  tubing  and  stopper  are  steamed  be- 
fore use. 

The  rules  for  preparing  primarily  sterile  infusions  are  im- 
plied in  the  preceding.  Meat  infusion,  for  instance,  is  obtained 
by  cutting  a  piece  of  muscle  from  a  recently  slaughtered  ani- 
mal, as  rapidly  as  possible,  and  with  all  care,  and  dropping  it 
into  sterilized  water.  Vegetable  infusions  are  generally  more 
easily  prepared,  if  rather  large  organs,  such  as  fleshy  roots 
and  tubers,  are  employed.  The  surface  of  these  is  cleansed 
with  sublimate  solution,  after  which  prismatic  pieces  are  rap- 
idly cut  from  the  interior  with  a  knife  that  has  been  heated 
in  the  flame  so  that  it  hisses  with  each  cut.  From  the  nature 
of  the  case,  rules  for  each  particular  instance  cannot  be  given, 
often  it  is  necessary  to  specially  prepare  the  substance,  e.g., 
in  forming  the  primarily  sterile  infusion  of  jequirity  as  de- 
scribed by  Salomonsen  and  Christmas  ("  Hosp.  Tid.,"  1884). 

It  is  always  to  be  expected  that  a  certain  number  of  the 
fluids  and  infusions  prepared  in  the  ways  indicated  above  have 
become  accidentally  contaminated  in  the  process  of  preparar 
tion;  hence  they  must  never  be  made  use  of  until  they  have 
been  kept  several  days  in  the  thermostat  at  about  35°  C,  re- 
maining completely  clear  and  unchanged. 


CHAPTER  XII. 


DISINFECTION  EXPERIMENTS. 

When  it  is  desired  to  learn  whether  a  disinfectaiit  is  capa* 
ble  of  destroying  a  given  contagiura,  the  most  natural  waj 
is  to  expose  this  particular  germ,  if  it  is  known,  or  if  not, : 
stances  which  carry  it,  to  the  influence  of  the  disinfectantil 
after  which  it  is  used  for  the  inoculation  of  a  suitable  orgai 
ism.  But  the  difficulties  in  the  way  of  such  a  test  of  disinfec 
ants  are  evident.  Often  the  contagium  is  one  to  which  i 
experimental  animals  are  not  susceptible,  and  even  when  i 
oculat ions  are  possible,  they  are  often  too  complicated  to  1 
feasible  on  a  large  scale.  Hence,  long  before  pathogenic  b 
teria  could  be  isolated  in  cultures,  putrefactive  bacteria  a 
other  micro-organisms  were  employed  as  substitutes  for  1 
real  contagia,  in  investigations  concerning  the  efficacy  of  disin 
fectants,  because  of  the  resemblance  of  pathological  process 
to  those  of  putrefaction  and  fermentation. 

To-tlay,  with  gi-eater  reason,  non-pathogenic  bacteria  can  J 
be  employed  as  tests  of  the  relative  disinfecting  power  of  ' 
various  substances;  for  we  now  know  that  a  large  part  of  the 
contagia  really  are  bacteria,  and  a  better  knowledge  of  the 
natural  histoiy  of  the  latter  has  rendered  possible  the  avoid- 
ance of  numerous  errors  pertaining  to  earlier  investigations 
and  results.  For  instance,  it  is  now  known  that  a  motile 
species  is  not  to  be  regarded  as  dead  because  its  motions 
cease;  and  the  extremely  dilferent  resisting  power  of  difTerenbT 
species,  and  the  surprising  ^^tality  of  spores,  ai-e  now  recog 
nized,  as  well  as  the  fact  that  conclusions  cannot  be  draw 
for  bacteria  in  general,  and  hence  for  all  contagia,  from  wh^ 
is  learned  of  casual  mixtures  of  bacteria,  ^.r/.,  the  bacillui 
of  typhoid  fever  is  verj-  resistant  toward  carbolic  acid,  a  c 
cumstance  which,  according  to  Chanteniesse  and  Vidal,  faclS 
itates  their  recognition  in  mixtures  of  bacteria,  since  they  a 
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bacill^is  sp»>rvt5>  alone,  siikv  tht^s<^  ;irv  t*io  n\\vv:  wnn^n^s^ui  Va  a\\: 
b»^ings  known  at  the  p!vs<MU  time. 

The  fomis  chosen  as  ivair\M\ts  oivijht   to  tv  t\^v^'^\  usn\x: 
nizable  by  macroscopic  charactoi's:  v>M\st\j\ieiU  h  chuM\\vS)^>^uiN' 
species  are  prefei'able,  such  as  the  bbck  .(.v/**  *V(**'*'N '*'^^ '\ 
the  pink  yeast  ["  Siiccharotuycts  j//m/iih\v  **),  tlio  bUnHl  >\sl   Mt 
crococcM.s/>ro€f/<7i''KNVKN\  etc.  etc.     The  |MM*sistenco  \^*  ;Ovx\^u\e 
of  abihty  to  devek>p  after  exposmv  to  the  action  of  the  \i\MU 
fectant  is  taken  as  evidence  of  their  hfe  or  doatl\, 

Accoixlin^  to  the  natuiv  of  the  disinftvtant,  and  thecu 
cumstances  under  which  it  is  testtnK  the  cultiuvj*  enipioved  i\n 
reag-ents  are  used  in  various  ways.     Sometimes  thev  niv  not 
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CHAPTER  XII. 

DISINFECTION   EXPERIMENTS. 

When  it  is  desired  to  learn  whether  a  disinfectant  is  capa- 
ble of  destroying  a  given  contagium,  the  most  natural  way 
is  to  expose  this  particular  geim..  If  it  is  known,  or  if  not,  sub- 
stances which  carrj'  it,  to  the  influence  of  the  disinfectant, 
after  which  it  is  used  for  the  inoculation  of  a  suitable  organ- 
ism. But  the  difficulties  in  the  way  of  such  a  test  of  disinfect- 
ants are  evident.  Often  the  contagium  is  one  to  which  our 
experimental  animals  are  not  susceptible,  and  even  ivhen  in- 
oculations are  possible,  they  are  often  too  complicato<l  to  be 
feasible  on  a  large  scale.  Hence,  long  before  pathogenic  bac- 
teria could  be  isolated  in  cultures,  putrefactive  bacteria  and 
other  micro-organisms  were  enijjloyed  as  substitutes  for  the 
real  contagia,  in  investigations  concerning  the  efficacy  of  disin- 
fectants, becau^  of  the  resemblance  of  pathological  processes 
to  those  of  putrefaction  and  fermentation. 

To-day,  with  greater  reason,  non -pathogenic  bacteria  can 
be  employed  as  tests  of  the  relative  disinfecting  power  of 
various  substances;  for  we  now  know  that  a  large  part  of  the 
contagia  really  are  bacteria,  and  a  better  knowledge  of  the 
natural  history  of  the  latter  has  rendered  possible  the  avoid- 
ance of  numerous  errors  pertaining  to  earlier  investigations 
and  i-esults.  For  instanc*;,  it  is  now  known  that  a  motile 
species  is  not  to  be  regarded  as  dead  because  its  motions 
cease;  and  the  extremely  different  resisting  power  of  different 
species,  and  the  surprising  vitality  of  spores,  are  now  recog- 
nized, as  well  as  the  fact  that  conclusions  cannot  be  di-awn 
for  bacteria  in  general,  and  hence  for  all  contagia,  from  what 
is  learned  of  casual  mixtures  of  bacteria.  E.g.,  the  bacillus 
of  typhoid  fever  is  very  resistant  toward  carbolic  acid,  a  cir- 
cumstance which,  according  to  Chantemesse  and  Vidal,  facil- 
itates their  recognition  in  mixtures  of  bacteria,  since  they  are 


/'^K  > 


Bacteriological   Technology.  561 

capable  of  developing  in  nutrient  gelatin  which  contains  0.2  per 
cent  of  carbolic  acid.    On  the  other  hand^  substances  are  to 
be  found  which  are  poisonous  to  a  single  species^  while  they 
are  quite  harmless  for  others:   e.g.,  iodoform,  on  the  anti- 
bacterial influence  of  which,  blind  reliance  was  placed  before 
the  investigations  of  Rovsing  and  Heyn.    But  while  this  sub- 
stance is  not  fatal  to  the  greater  number  of  bacteria,  such  as 
Micrococcus  pyogenes  aureus,  the  tubercle  bacillus  (Rovsing) 
and  a  number  of  other  pathogenic  forms,  either  within  the 
a.nimal  organism  or  in  cultures,  it  is  extraordinarily  destruc- 
tiive  to  the  cholera  spirillum  (Buckner). 

Koch's  directions  for  experiments  with  disinfectants  will 
"be  followed  here  very  closely,  since  he  has  recently  stated  the 
problem  clearly,  and  given  the  simplest  and  best  means  of 
solving  it.  It  is  also  well  known  that  the  researches  of  Koch, 
OaflTky,  and  Loeffler  concerning  many  points  have  caused  an 
entire  revolution  in  the  methods  of  disinfection. 

The  rules  to  be  followed  in  testing  the  germicidal  value  of 
St  disinfectant,  are,  briefly,  the  following: 

Pure  cultures  of  well-known  bacteria  are  used  as  reagents, 
xiot  mixtures  of  unknown  composition.    For  a  complete  knowl- 
edge of  the  rank  of  the  disinfectant,  these  pure  cultures  should 
xepresent  the  several  groups  of  micro-organisms  which  are 
sictive  in  disease  and  fermentation,  i,e,,  moulds,  yeasts,  and 
'bacteria.    Bacteria  which  do  not  form  spores  should  also  be 
Tepresented,  as  well  as  the  most  resistant  bacilli  {e.g.,  the 
lay  bacillus.  Chapter  IV.).    But  if  it  is  only  desired  to  learn 
whether  a  given  substance  is  capable  of  destroying  all  organic 
life,  and  consequently  all  living  contagia,  it  is  sufficient  to  use 
bacillus  spores  alone,  since  these  are  the  most  resistant  living 
beings  known  at  the  present  time. 

The  forms  chosen  as  reagents  ought  to  be  easily  recog- 
nizable by  macroscopic  characters;  consequently  chromogenic 
species  are  preferable,  such  as  the  black  Aspergillus  niger, 
the  pink  yeast  ["  Saccharomyces  glntinis"],  the  h\ooi\-red  Mi- 
crococcus  prodigiosus,  etc.,  etc.     The  persistence  or  absence 

« 

of  ability  to  develop  after  exposure  to  the  action  of  the  disin- 
fectant is  taken  as  evidence  of  their  life  or  death. 

According  to  the  nature  of  the  disinfectant,  and  the  cir- 
cumstances under  which  it  is  tested,  the  cultures  employed  as 
reagents  are  used  in  various  waj^s.    Sometimes  they  are  not 
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It  must  be  remembered  that  these  reagents,  excepting, 
perhaps,  the  bacillus  spores,  cannot  be  kept  in  a  useful  state 
for  an  unlimited  time,  but  that  they  generally  die  after  a  longer 
or  shorter  time.  It  is,  therefore,  necessary  to  ascertain  their 
ability  to  develop  before  using  them  in  case  thej-  are  rather 
old.     It  is  safest  to  use  freshly  prepared  mateiial. 

The  general  method  of  carrying  out  an  investigation  is  as 
follows;  1,  exposing  the  bacteria  to  the  action  of  the  disinfec- 
tant; 2,  removing  the  latter;  3,  sowing  or  inoculating  the 
exposed  bacteria  on  a  suitable  culture  medium  or  animal;  4> 
sowing  on  inoculating'  control  material  at  the  same  time;  5, 
observing  the  result  of  the  cultures  or  inoculations,  not  merely 
as  to  whether  or  not  they  grow,  but  also  rapidity  of  growth, 
virulence,  etc.,  etc. 

When  it  has  been  shown  by  such  experiments  that  a  given 
disinfectant  I'eally  destroys  one  of  the  pathogenic  bacteria 
quickly  and  surely,  it  by  no  means  follows  that  the  substance 
is  practically  useful  for  the  destruction  of  this  contagium. 
Before  a  disinfectant  can  be  recommended,  it  is  particularly 
necessarj'  to  show  that  it  not  only  kills  the  germs  on  our  silk 
threads,  bits  of  papers,  and  potatoes,  but  is  also  capable  of 
attacking  them  as  they  occur  in  nature — in  clothing,  excre- 
ment, sputum,  etc.  The  effectiveness  of  the  most  powerful 
disinfecting  agents  may  under  such  circumstances  be  neutral- 
ized by  chemical  changes  or  the  impermeability  of  the  sub- 
stance which  harbors  the  contagium,  which,  for  example,  pre- 
vents the  successful  employment  of  the  corrosive  sublimate 
solution  for  disinfecting  vaults  and  tuberculous  sputum.  On 
the  other  hand,  contagia  may  occur  in  nature  under  circum- 
stances more  favorable  for  their  destruction  by  a  given  disin- 
fectant than  is  the  case  when  pure  cultures  of  them  are  ex- 
posed to  its  action.  [Laplace's  solution  of  sublimate  iu  crude 
hydrochloric  acid,  diluted  for  use  to  the  standard  ratio  of  1 : 
1,000,  has  the  advantage  over  the  simpler  aqueous  solution,  of 
not  so  readily  forming  insoluble  precipitates  with  albuminoida 
— W.  T.]  How  to  proceed  so  as  to  accomplish  the  purpose  of 
the  investigation,  is  implied  in  what  has  been  written  above. 
Either  the  infected  excrement,  sputum,  or  clothing  is  exposed 
to  the  action  of  the  disinfectant  and  then  used  for  inoculation 
experiments  {e.g.,  by  inoculating  guinea-pigs  with  the  tuber- 
culous sputum  that  has  been  treated  with  carbolic  acid  or 


Bacteriological   Technology,  565 

corrosive  sublimate^  or  causing  healthy  people  to  wear  pieces 
of  clothing  disinfected  by  heat  or  chemicals);  or  the  micro- 
organisms mentioned  above  are  used  as  reagents,  carefully 
mingled  with  excrement  or  sputum^  or  placed  in  the  pockets 
or  under  the  lining  of  clothing  in  which  they  are  disinfected, 
and  their  power  of  development  subsequently  tested  in  the 
usual  way. 

Finally,  a  large  number  of  questions  must  be  answered 
which  are  of  a  clinical  or  technical  nature,  etc.,  and  hence  lie 
without  the  scope  of  this  work  (e.gf.,  those  concerning  the  dan- 
gerousness  of  the  substance,  its  possible  injuriousness  to  the 
objects  to  be  disinfected,  offensive  odor,  expensiveness,  etc.); 
and  an  opinion  as  to  its  practical  utility  can  only  be  reached 
after  these  are  considered. 

The  rules  given  here  must  be  kept  in  mind  in  all  disinfec- 
tion experiments,  whether  referring  to  the  germicidal  power 
of  heat,  sunlight  (Duclaux),  sound  waves,  electricity,  fluids,  or 
gases.  But  the  methods  must  obviously  be  modified  in  their 
details  to  suit  each  case.  As  examples,  a  detailed  account  is 
given  here  of  the  best  manner  of  investigating  the  disinfecting 
value  of  a  fluid,  and  of  testing  a  disinfecting  oven. 

1.  Testing  a  Fluid  Disinfectant. 

A.  By  the  Use  of  Fluid  Cultures. — Equal  quantities  of 
rather  dilute  and  more  concentrated  solutions  of  the  disinfect- 
ant are  poured  into  a  number  of  sterilized  vessels.  With  the 
same  Pasteur  pipette,  an  equal  number  of  drops  of  a  well- 
shaken  pure  culture  is  added  to  each  of  these  tubes,  and  care- 
fully mingled  with  its  contents  by  shaking.  The  time  is  noted, 
and  the  same  number  of  drops  of  the  culture  are  then  added  to 
a  control  test-tube  containing  sterile  bouillon  or  0.7  per  cent 
solution  of  table  salt. 

A  large  number  of  test-tubes,  with  5  to  10  cc.  of  nutrient 
jelly  in  each  are  kept  at  25°  to  30°  C,  so  that  their  contents 
remain  fluid.  From  each  of  the  antiseptic  solutions  that  have 
received  bacteria,  as  well  as  from  the  control  tube,  a  drop  is 
transferred  to  one  of  the  tubes  of  jelly,  the  same  platinum 
loop  being  used  for  all,  to  insure  the  transfer  of  about  the 
same  quantity  in  each  case.  This  is  repeated  at  longer  or 
shorter  intervals  for  the  various  degrees  of  concentration,  and 
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ttw  titno  for  which  the  disinfrctant  was  allowed  to  act  in  oat-h 
caiM)  :w  wvlL  ;m  its  <.'ODceDtratioti,  is  marked  upon  the  tube. 
[         Tbu  appeamnce  or  abspoce  of  bacteria  ia  tbese  isolation- 
I  oultures,  OS  well  an  their  abundance  if  present,  give  the  data 
tor  a  detenaiiiatioii  of  the  tinie  required  by  Che  di^nfectant  in 
a  certain  degrree  of  concentration,  to  destrov  a  certain  kind  of 
bacterial.     It  is  a  weak  point  in  this  mode  of  investi^^ation, 
Uiat  a  small  quantity  of  antiseptic  is  always  transferred  to 
kbe  DDtrient  jelly,  tofr<^ther  with  the  bacteria;  but  this  can  be 
OMumed  to  be  inactive  in  the  Aegne  of  dilation  caused  by 
miT^i'^g  it  with  the  jelly,  and  this  source  of  error  can  always 
I   be  subjecteid  to  the  test  of  control  experitnenta 
I  B.  By  I'sing  Cultures  Dried  on  Silk,  etc. — The  investiga- 

tions are  carried  on  alon?  the  same  lines  as  the  last.  Sterile 
vessels  are  Riled  with  solutions  of  an  antiseptic  of  various  de- 
grws  of  concentration.  Several  pieces  of  sQk,  charged  with 
bacteria,  are  dropped  in  each.  By  means  of  a  platinum  wire, 
pieces  are  fished  out  at  definite  mter^-als,  and,  after  remo%'al 
of  the  disinfectant,  son~n  in  a  gelatinized  medium.  The  re- 
moval of  the  disinfiHTtant  is  effected  by  carefully  presang  the 
threads  out  in  sterile  filter  paper,  washing  them  in  water,  and 
again  pressing  them  between  folds  of  filter-paper.  The  paper 
for  this  use  is  cut  in  quadrangular  pieces  of  about  5  sq.  cm., 
folded  like  sheets  of  writing  paper.  These  are  wrapped  in 
paper  in  small  parcels,  and  sterilized  at  150°  C.  before  use. 
Tlic  control  silk  is  placed  in  sterile  bouillon  or  0.7  per  cent  salt 
solution,  and  then  washed  in  the  same  manner  as  the  pieces 
that  have  been  exposed  to  the  antiseptic  solutions.  When  the 
disinfectant  has  been  thoroughly  removed  by  washing  and 
the  capillarj-  action  of  the  fllter-paper,  the  pieces  of  silk  are 
sown  in  melted  jelly  or  on  solid  jelly.  In  the  first  case,  test- 
tubes  are  used,  which  are  i-oIIckI  or  laid  horizontally  while 
cooling,  to  facilitate  the  counting  of  the  germs.  In  the  second 
case,  watch-glasses  or  small  uncovered  trays  {Fig.  13)  are 
used.  Six  to  ten  of  these  are  placed  in  a  larger  pair  of  trays 
(Fig.  10),  storilizcd  in  tliese  at  l.">0°  C.,  and  only  filled  immedi- 
ately bt^'foi-e  use.  This  ari-angement  facilitates  the  microscopic 
control  of  the  cultures,  hut  it  makes  later  contamination  pos- 
sible, and  requii-es  a  more  careful  washing  than  the  isolation 
cuUtuvs  in  test-tuhi's. 

If  the  thn'ads  aiv  not  siifliciently  washed  out,  the  disinfect- 
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ant  remainiDg  in  them  may  diffuse  through  the  surrounding 
gelatin  in  sufficient  quantity  to  prevent  all  growth  about  the 
threads,  even  when  these  contain  living  bacteria — a  fact  which 
can  cause  (and  has  caused)  mistakes.  The  thoroughness  of 
the  washing  may  be  tested  in  the  following  manner:  Some  of 
the  agar>gelatin  to  be  used  is  inoculated  with  the  same  sort  of 
hacteria  as  those  on  the  threads,  just  before  being  poured  in 
the  watch-glasses  or  trays,  where  it  is  then  allowed  to  solidify, 
and  the  silk  is  laid  on  its  surface  as  usual.  Some  days  later, 
the  colonies  appear  in  it,  reaching  quite  to  the  thread  in  case 
the  washing  has  been  sufficient,  while  a  sterile  zone  surrounds 
the  thread  if  it  has  not  been  thorough  enough.  xTTv 
Attention  should  be  given  to  this  fact  in  test-  [?!''  ife 
ing  the  freedom  of  antiseptic  dressings  from 
bacteria  by  sowing  them  in  nutrient  gelatin; 
control  cultures  being  made  by  means  of  a 
series  of  thrust-cultures  of  various  bacteria  in 
the  immediate  vicinity  of  tlie  pieces  of  mate- 
rial in  question. 

2.  Testing  a  Disinfecting  Oven. 

For  this  purpose  are  needed : 

o.  A  variety  of  the  objects  the  oven  is  made 
for  (usually  bed-clothes  and  wearing-apparel) 
arc  needed. 

6.  Thermometers.  Usually  it  is  sufficient 
to  have  a  few  maximum  thermometers,  which,  Fio.  bb.— Electric 
to  avoid  injury  during  the  investigations,  are  The™io™«'<''- 
encased  in  metal  or  wood,  in  the  latter  case  openings  being 
provided  to  prevent  them  from  checking  the  penetration  of 
the  heat.  But  if  it  is  wished  to  learn  easily  and  quickly  when 
a  certain  temperature  {e.g.,  100°  C.)  is  reached  at  a  given  point 
within  the  oven,  an  electric  contact-thermometer  Fig.  G9)  is 
employed.  This  consists  ot  a  thermometer  in  the  walls  of 
which  two  platinum  threads  are  fused,  one  (pi)  entering  the 
mercury  in  the  bulb,  the  other  (p)  touching  the  mercury  only 
when  the  boiling-point  of  water  (or  other  desired  temperature) 
is  reached.  By  means  of  screws  (s  and  s\),  the  thermometer  is 
connected  with  wires  that  may  be  passed  through  the  door 
of  the  oven  and  inserted  in  an  electric  circuit  including  a  bell 
which  sounds  when  the  circuit  is  closed. 
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(X  Bacitria. — The  pnncipal  of  these  are  resistant  spoi-es, 
Uk«  tbose  <A  Bacillus  anthracia,  B.  suhtilis,  Tyroihrix  scaber 
(DucUkiut).  and  certain  earth-bacilli.  The  material  is  prepaivd 
u»  tM<iiL-at4>«]  on  pap!S  562-564.  For  packages,  fllter-paper  is 
luwil.  folded  like  the  papers  used  by  dniggrists  for  "  powders." 
and  sttrriluwd  at  150°  C.  The  papers  are  marked  and  num- 
bered with  a  lead-pencil,  and  those  containing  the  dilTereat 
sorts  of  spores  are  collected  in  small  parcels  which  can  event- 
ually be  ti«l  to  a  thermometer. 

Whwn  the  material  for  the  test  is  ready,  the  oven  is  packed 
as  it  iii  intended  to  be  in  regrular  'ise.  The  thermometers  and 
test-bacteria  are  distributed  thr  ^h  the  oven  during-  this  pro- 
cess, 1  iicrely  between  and  iipoo  the  clothing,  but  within  it, 
I  1  where  contagia  might  easily  exist,  but  where  the 
?»fc  I  'W'ates  only  with  difficu  y.  For  instance,  mattresses 
nd  I  AS  are  ripped  open  (  jjh  to  allow  of  the  insertion 
ometer  and  bacteria  to  the  straw,  hair,  moss  or 
ivMtu  d  again  closed  by  sev  ng  or  the  use  of  safety  pins; 

one  Or  ji«  blankets  are  rolled  tightly  about  thermometer 
and  bac  'ia,  etc.  If  the  bacteria  ai-e  destroyed  under  these 
circumstances,  it  is  evident  a  fortiori  that  as  good  results 
are  attainable  with  the  looser  packing  which  may  be  employed 
in  the  daily  use  of  the  oven.  Care  must  be  taken  that  the 
thermometers  are  not  all  collected  about  a  single  place,  but 
are  distributed  through  the  oven. 

After  the  oven  is  packed,  it  is  best  to  make  a  diagram  (Fig. 
70)  of  its  contents,  that  the  temperature  reached  and  its  in- 
fluence on  the  bacteria  may  be  subsequently  noted  at  various 
points,  giving  an  excellent  synopsis  of  the  results  of  the  test. 

At  the  end  of  the  experiment,  as  accurate  notes  as  possible 
are  made  of  the  time  tor  which  it  was  continued,  the  amount 
of  fuel  consumed,  etc. ;  the  articles  are  unpacked,  and  their 
appearance,  degree  of  dryness  and  brittleness,  etc.,  obsen-ed, 
and  the  thermometer  readings  made. 

The  packets  of  bacteria  are  wrapped  in  paper,  in  which 
they  can  be  carried  to  the  laboratory  without  danger  of  con- 
tamination. Cultures  ai-e  made  from  them,  as  outlined  on  p. 
566,  either  in  test-tul)es  or  trays.  But  it  is  to  be  observed 
that  the  latter  sort  of  cultures  is  not  suited  to  garden-earth, 
bi>cause,  even  when  the  dirt  is  poured  from  the  papers  very 
slowly,  particles  easily  fall  into  adjacent  trays.    It  must. 
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therefore,  be  poured  on  the  surface  of  g^elatin  which  has  been 
allowed  to  harden  obliquely  in  test-tubes.  In  larg-er  series  of 
comparative  tests,  it  is  well  to  place  the  cultures  in  a  brood- 
oven  at  20°  C^  but  isolated  experiments  are  as  well  made  at 
the  varying  temperature  of  the  room.  Most  cultures  require 
to  be  kept  only  a  week,  but  those  from  garden-eailh  must  be 
watched  for  a  couple  of  weeks,  as  they  occasionally  contain 
resistant  forms  which  develop  very  late.  It  is  necessary  to 
note  not  only  whether  or  not  growth  occurs,  but  also  whether 
thei;e  is  any  retardation  of  the  development  of  the  bacteria, 
and,  in  isolation  cultures,  their  number. 

The  final  results  of  the  experiment  are  most  conveniently 


Fio.  70.— Diagram  of  a  Packed  DiAinfection  Oven,  with  Indication  of  the  Results  of  a  Test. 


registered  by  noting  the  thermometric  and  bacteriological  ob- 
servations upon  the  diagram  representing  the  contents  of  the 
oven.  In  Figure  70,  +  indicates  growth;  0  no  development; 
and  the  species  of  bacteria  are  indicated  by  the  relative  posi- 
tion of  the  marks,  which  are  always  arranged  in  the  same 
sequence — earth,  hay,  anthrax-bacilli.  -EJ.r/.,  within  the  upper 
mattress  of  the  Figure,  the  temperature  reached  was  102°  C, 
and  all  three  species  of  bacteria  were  killed,  while  the  earth- 
bacilli  survived  the  disinfection  within  the  rolled  woollen 
blankets,  where  the  temperature  was  between  103°  and  104° 
C,  etc. 

As  has  been  intimated  above,  one  should  be  careful  not  to 


Bacterwlogical  TechMolegy. 


coiifound  the  power  of  a  disinfectant  to  check  or  prevent  the 
growth  of  the  bacteria,  with  its  power  of  kiDiug  theni.  That  a 
substance,  added  in  a  certain  quantity  to  a  i-eadily  putrefying 
fluid,  prevents  decomposition,  by  no  means  ivquii-es  that 
it  should  have  killed  the  bacteria  in  the  fluid.  The  development 
and  dissemination  of  the  germs  may,  perhaps,  have  been  pi-e- 
vented ;  and  it  may  be  that  when  brougrht  into  a  new  and  fa- 
vorable soil  they  would  pi-ove  very  well  able  to  develop.  It  is 
not  superfluous  to  mention  this  perfectly  obvious  fact,  because 
it  is  often  overlooked,  giving  origin  again  and  again  to  en^irs. 

If  it  is  wished  to  learn  the  degree  of  concentration  in  which 
a  given  material  begins  to  check  the  growth  of  different 
micro-organisms,  and  that  in  which  it  renders  growth  entirely 
impassible,  the  following  method  is  employetl,  bacteria  and 
moulds  being  used,  selected  as  indicat-od  on  p.  561, 

A  suitable  number  of  test-tubes  are  flUed  with  nutrient 
material  (generally  gelatin)  adapted  to  the  organisms  selected. 
Some  of  these  glasses  are  loft  untouched,  serving  for  control, 
while  larger  or  smaller  quantities  of  the  substance  to  be  tested 
are  added  to  the  rest,  so  that  all  degrees  of  concentration  are 
obtained.  In  preliminary  experiments,  it  is  best  to  pour  nearly 
equal  quantities  of  gelatin  into  all  of  the  tubes,  adding  to  them 
different  quantities  of  a  strong  solution  of  the  substance,  of 
known  concentration,  by  means  of  glass  pipettes  graduated  to 
0.05  cc.  From  these  data,  the  percentage  of  the  substance  in 
each  culture  glass  can  I'eadily  bo  calculated. 

The  species  of  bacteria  on  which  it  is  desired  to  test  the 
disinfectant  is  sown  in  the  vessels  prepared  in  this  way,  the 
material  u-sed  for  inoculating  all  being  taken  from  a  single 
culture  and  by  means  of  the  same  needle  or  pipette.  The 
quantity  used  for  inoculation,  and  the  manner  in  which  the 
needle  is  used  should  also  be,  as  far  as  possible,  exactly  the 
same  for  the  different  glasses,  which  are  then  observed  daily, 
the  least  degree  of  concentration  which  permits  no  growth 
along  the  thrust  and  the  least  which  perceptibly  checks  the 
growtli  of  the  bacteria,  being  noted.  The  latter  point  is  chiefly 
indicated  by  a  retardation  of  development,  and  by  a  change 
in  the  macroscopic  habit  of  the  colonies. 

Figure  71  illustrates  this.  It  represents  three  test-tubes 
with  peptonized  meat-infusion  gt^Iatin  to  which  0.05  per  cent  of 
carbolic  acid  was  added  in  the  first,  0.4  per  cent  in  the  second. 
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and  0.7  per  cent  in  the  third.  The  same  hacillus  was  sown  in 
all  three  glasses,  which  eight  days  later  presented  the  appear- 
ance represented.  In  the  first  tube,  the  appearance  of  the 
culture  was  the  same  as  in  the  untreated  control-tube — a  large 
close  irregular  felt  of  bacilli  floating  on  a  quantity  of  melted 
gelatin  at  the  very  top,  and  below,  above  the  thrust  in  the 
still  solid  gelatin,  a  number  of  doHike  colonies,  from  some  of 
which,  especially  the  uppermost,  fine  undulating  threads  radi- 
ate in  all  directions.  In  the 
second  tube,  during  the  same 
time,  the  felt  of  bacilli  next  the 
surface  had  not  reached  the 
glass,  liquefaction  was  limited 
to  a  small  hemispherical  de- 
pression immediately  about 
the  needle-thrust,  while  no 
trace  was  to  he  seen  of  nia- 
ments  from  the  deeper  colo- 
nies, which  did  not  approach 
the  bottom  so  nearly  as  in  the 
first  glass.  The  third  tube 
showed  little  surface  growth, 
no  liquefaction,  and  only  a 
short,  firm,  inversely  conical 
colony  in  the  solid  gelatin. 
Very  similar  differences  are 
found  in  cultures  of  Koch's  t 
bacillus  of  mouse  septicaemia, 
grown  in  gelatin  with  and 
without  carbolic  acid.  The 
peculiar  cloud-like  fine  growth 
never  appears  in  the  cultures 
containing  much  carbolic  acid,  in  which  the  bacilli  show  as 
small,  dense,  dot-like  colonies. 

This  prepares  the  observer  for  morphological  changes  in 
the  microscopic  appearance  of  the  bacteria  so  grown;  and  it 
must  also  be  remembered  that  under  such  conditions  a  perma- 
nent physiological  transformation  of  the  bacteria  has  been 
induced,  as  in  the  attenuation  of  the  virulence  of  B.  anthracis 
by  cultivating  it  in  carbolic  acid  (Toussaint,  Chamberland,  and 
Roux) — a  result  which  gives  especial  interest  to  experiments 
of  this  sort. 


Tl.— TtireeCuUureaor  A.  anthracU  liUvt 
Dafs'  OrowLh  In  PeplonUed  KuC  Gel«- 
0  H  hlch  tuu  hcen  Added  the  FerwDta^ 
of  Carbolic  Acid  Indicated  In  Each. 


CHAPTER  Xm.                               ^1 

10SO0PICBXAMISATIOS,ASD  STAINING  OF  BACTERIA. 

V  side  of  the  nikroscoi^.^ 

lination  of  bacteria  has 

ly  bevn  considernl  in  f 

S.  (uioist  ehambei*s),  and 

Ochins  thv  plalc-cu 

och,  where  not  only  th« 

vntvea  of  the  cc'^nics 

T  entire,  lobed,  fringeJ, 

1,  i^^aolar,  wri'        1. 

ba  observed  with  weaker 

lediuiu  pom-ers, ' 

ut  further  contrivances. 

0  be  studied 

ere,  the  most  superficial 

K9  twing  p\-cn  A- 

Qost  powerful  immersion 

'  wlipn  covi'ppd  \ 

ss. 

it  iavnshMl  to 

!  cells  more  closely,  the 

ly  need  ontr  be  w*. 

Bterilo  plritinum    nefiilc. 

and  the  adherinjr  material  distributed  through  a  small  drop 
of  0.;-per-ceut  solution  of  table  salt  (free  from  bacteria),  spread 
in  a  thin  layer  under  a  cover-grlass.  If  the  bacteria  grow  in  a 
fluid  medium,  a  small  drop  of  the  culture  is  placed  under  the 
cover-glass  without  further  treatment  except  for  final  dilution 
with  the  standanl  s;tlt  solution.  The  addition  of  such  a  neu- 
tral fluid  may  occasionally  facilitate  the  investi^tion,  not 
only  by  isolating  the  genus,  but  by  modifying  the  differences 
of  refraction. 

If  such  preparations  are  to  be  examined  for  a  longer  time 
or  with  au  immersion  lens,  it  should  be  sealed  with  paraffin, 
which  is  tx*st  applitnl  hy  means  of  a  glass  tube  4  mm.  in  diam- 
eter tilled  with  paraffin  and  drawn  out  to  a  short  open  point, 
from  which  the  meltrtl  paraffin  flows. 

The  movements  of  living  bacteria  cannot  be  obsetred  long 
in  such  sealed  prc|i:n-,itions.  since  they  are  stopped  by  want  of 
oxygi'n.  Tliis  may  Ix'  put  off  for  a  time  by  having  a  number 
of  rather  large  air-bubbles  under  the  cover-glas.s,  or,  in  case 
the  bacteria  aiv  contained  in  water,  by  introducing  one  of  the 
filamentous  gi\>en  algie  (Engelmann).     Impelled  by  their  need 
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of  oxygen,  the  bacteria  collect  about  the  bubbles  or  algae  (the 
latter  of  which  continue  to  set  free  oxj'^gen,  as  a  result  of  as- 
similation), and  keep  up  their  motions  until  the  supply  is  ex- 
hausted or  the  activity  of  the  algae  ceases.  The  study  of  the 
manner  in  which  the  bacteria  move  can  be  facilitated  by 
slightly  coloring  them,  as  indicated  below.  The  movements 
of  the  very  active  species  can  be  checked  by  compressing  them 
strongly  by  pressure  on  the  cover-glass.  All  motion  in  a  lim- 
ited part  of  the  preparation  may  be  stopped  by  the  same 
means,  individuals  here  and  there  afterward  recommencing 
their  movement,  but  at  first  very  slowly. 

The  best  way  of  studying  the  movements  of  bacteria  is, 
naturally,  by  the  use  of  a  moist  chamber,  Ranvier's  moist 
chamber,  and  the  method  indicated  on  p.  537  is  especially 
advisable,  as  the  difficulties  of  using  the  hanging  drop  are 
thus  avoided. 

The  use  of  staining  fluids,  especially  certain  aniline  colors, 
is  an  indispensible  adjunct  in  the  microscopic  study  of  bac- 
teria. The  employment  of  the  methods  of  staining  now  used, 
not  only  greatly  facilitates  the  demonstration  and  observation 
of  bacteria  in  fluids,  but  the  detection  of  structural  peculiari- 
ties which  escape  observation  in  the  unstained  cells,  e.g.,  the 
flagella  of  certain  bacteria,  the  peculiar  ends  of  the  cells  of 
J5.  anfAraci^,  etc.;  and  it  also  discloses  chemical  differences 
which  are  sometimes  of  extraordinary  importance  for  clinical 
diagnosis,  e.g.,  in  demonstrating  the  tubercle  bacillus,  stain- 
ing has  also  rendered  it  possible  to  obtain  handsome  perma- 
nent preparations  of  free  bacteria,  and,  above  all,  to  demon- 
strate bacteria  within  the  tissues  and  to  study  their  distribution 
in  the  organs  and  their  relations  to  the  cells.  The  develop- 
ment of  the  technolog3^  of  staining  to  the  high  point  it  has 
now  reached  is  due  chiefly  to  three  men,  Weigert,  Koch,  and 
Ehrlich. 

The  dyes  used  in  bacteriological  investigation  nearly  all 
belong  to  the  large  class  of  aniline  colors,  and  especially  to 
the  group  called  basic  by  Ehrlich,  who  first  called  attention 
to  the  fact  that  the  aniline  colors  are  divisible  into  two  main 
groups:  the  acid  colors,  in  which  the  staining  principle  is  an 
acid  (e.g.,  ammonium  picrate);  and  the  basic,  consisting  of  a 
staining  base  in  combination  with  an  acid  that  does  not 
stain  (e.g.,  acetate  of  rosaniline).    Methylene  blue,  fuchsin. 


geiitiaii-violut,  vesuviii,  etc.,  beloug  to  this  grroiip  of  basic 
(lyes  (useil  by  histologists  as  nuclear  stains),  wliich  liave 
proved  especially  adapted  to  the  staining  of  bacteria,  free  or 
in  situ,  so  that  it  has  proved  possible  by  their  use  to  staiii  all 
known  pathogenic  bacteria  in  sections,  strongly,  pt-rmanently, 
sparingly,  and  distinct  from  the  invaded  tissue,  Elirlich  like-  I 
wise  calls  those  dyes  neutral  which  are  formed  by  the  union 
of  a  base  and  acid  both  of  which  are  capable  of  staining  {e.g., 
picrate  of  rosauiline). 

Naturally,  it  is  not  always  possible  to  at  once  secure  all  of  ] 
these  desirable  results  equally  well,  and  especially  soft  stain- 
ing of  the  histological  elements  is  often  advantageously  made  j 
to  give  place  to  the  intense  coloring  of  all  bacteria  pre-sent.  J 
But  Baumgarten  has,  for  instance,  succeeded  by  a  rather  com-  k 
plicated  method  in  showing  upon  the  same  slide  the  tubercle-  j 
bacilli  and  the  caryokineses   resulting  from    their   invasion.  I 
Baumgarten's  method  is  the  following:  The  diseased  rabbit  is  j 
killed,  and  small  pieces  of  the  tuberculous  orgtins  are  cut  out  J 
as  quickly  as  possible  and  at  once  cast  into  0.3-per-cent  chromic  I 
acid,  whore   they  are  hardened   for  forty-eight  hours,  then  ] 
washed  out  thoroughly  in  running  water  for  as  much  as  1 
twenty-four  hours,  and  rehardened  for  twenty-four  hours  in  [ 
strictly  absolute  alcohol.     The  thinnest  possible  sections  are  ] 
laid  in  freshly  prepared  aniline-naethyl  violet  (No,  8)  for  a  lon^  ' 
time  (as  much  as  forty-eight  hours),  washed  not  to  exceed 
thirty  seconds  in  1  part  of  nitric  acid  to  5  of  water,  the  d&-   ' 
colorization  being  then  completed  in  GO  per-cent  alcohol  (No. 
17),  after  which  they  go  into  a  mixture  of  equal  parts  of  a 
concentrated  alcoholic  solution  of  fuchsin  {No.  1)  and  distilled 
water  for  half  an  hour  to  an  hour,  then  for  five  to  ten  seconds 
in  an  aqueous  solution  of  methylene  blue  (1  : 1,000),  and  finally 
for  five  to  ten  minutes  in  absolute  alcohol,  changed  once  or 
twice.    The  sections  are  finally  mounted  in  balsam  thinned 
with  bergamot  oil,  but  without  chloroform. 

Instead  of  the  more  complicated  method  of  staining  the 
nuclei  with  fuchsin  and  methylene  blue,  according  to  Baum- 
garten a  concentrated  solution  of  vesuvin  in  1-per-cent  acetic 
acid  may  be  used. 

For  sf^curing  intense  and  permanent  staining,  the  same 
means  are  employed  as  in  dyeing  on  a  larger  scale;  i.e.,  by 
the  prolonged  action  of  the  staining  fluid;   waiming  the  lat-  J 
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ter,  either  for  a  long*  time  in  the  thermostat  at  40°  to  50°  C, 
or  more  intensely  but  for  a  shorter  time  over  the  flame;  or  by 
the  use  of  mordants,  e.g., — potash,  carbolic  acid,  aniline  oil,  or 
tannin — ^which  have  a  certain  tendency  to  unite  with  both  the 
dye  and  the  object  to  be  stained,  so  that  they  serve  as  a  sort 
of  connecting'  link. 

The  possibility  of  staining*  bacteria  in  contrast  with  the 
surrounding  tissue  is  partly  due  to  the  different  "  elective '' 
power  of  various  dyes  (Ehrlich),  i.e.,  their  different  power  of 
staining  certain  tissue  elements;  and  partly  to  the  different 
strength  with  which  they  stain  various  parts  of  the  prepara- 
tion, i.e.,  the  different  stability  of  the  union  they  form  with 
them.  The  following  experiment  of  Ehrlich  and  Schwarze 
illustrates  in  a  striking  way  the  different  elective  power  of 
three  acid  aniline  colors,  aurantia,  indulin,  and  eosin.  When 
a  cover-glass  preparation  of  blood  is  made  by  distributing  it 
in  a  thin  layer,  drying  it,  and  heating  to  120°  C,  and  the  pig- 
ments are  tested  on  it,  it  is  seen  that  each  of  the  latter  pos- 
sesses the  power  of  coloring  the  red  corpuscles  as  well  as  the 
nuclei  of  the  white  corpuscles  and  the  peculiar  granules,  found 
in  some  of  the  white  cells,  which  Ehrlich  calls  o-granules. 
But  if  the  blood-preparation  is  treated  with  a  solution  of  the 
three  dyes  in  glycerin  (made  by  adding  an  excess  of  eosin  and 
indulin  to  a  mixture  of  1  part  of  saturated  solution  of  aurantia 
in  glycerin,  and  2  parts  of  pure  glycerin),  the  haemoglobin  is 
colored  yellow  by  the  aurantia ;  the  nuclei,  gray  or  black  by 
the  indulin,  and  the  a-granules,  red  by  the  eosin.  The  fact 
that  certain  parts  of  the  preparation  hold  the  coloring  matter 
more  tenaciously  than  others,  is  used  in  demonstrating  bac- 
teria in  sections,  the  general  plan  being  to  overstain  the  entire 
preparation,  subsequently  securing  the  differentiation  by  de- 
colorizing (and  finally  staining  in  some  contrasting  color)  cer- 
tain parts,  leaving  the  others  colored  as  at  first.  The  degree 
of  decolorization  can  be  regulated  by  the  substance  chosen  to 
effect  it.  If,  for  example,  we  have  a  section  of  an  organ  con- 
taining bacteria,  which  has  lain  in  a  strong  solution  of  methyl 
violet,  and  wash  it  in  water,  microscopic  examination  will 
show  the  bacteria,  as  well  as  the  protoplasm  and  nuclei  of  the 
cells,  colored  deep  violet  (diffuse  staining).  If  it  is  washed  in 
dilute  acetic  acid  (p.  580,  No.  11),  the  protoplasm  becomes  de- 
colorized, while  the  bacteria    and    nuclei  retain    the    color 
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(nuclear  staining).     If  it  is  washed  in  potassium  carbonate 
(No.  iri),  the  coloring  matter  is  also  driven  from  the  nuclei,  tlw 
bacteria  alone  remaining  stained  (isolated  staining  of  the  bat 
teria).     By  still  more  powerful   agents,  such  as   25-per-ceiill 
nitric  acid  or  hydrochloric  acid,  most  species  of  bacteria  cai 
likewise  be  decolorized,  so  that  only  a  veiy  few  sorts  remain 
stained  (tubercle  stain) ;  but  repeated  ti-eatment  with  strong 
solutions  of  mineral  acids,  if  continued  sufficiently  long,  alw 
removes  the  stain  from  these  species,  and  it  must  be  remem-^ 
bered  throughout  that  the  time  for  which  the  preparatioiujfl 
are  exposed  to  the  action  of  the  decolorizing  agent  is  of  de- 
cisive importance  for  the  result,  since  the  power  of  the  differ- 
ent elements  to  resist   decolorization  usually  differs   only  in 
degree,  not  in  kind.    In  each  case,  therefore,  it  is  necessary  to 
avoid  decolorizing  too  httle  or  too  much,  and  as  it  is  not  easyJ 
to  give  very  exact  instructions  as  to  the  time  needed,  this  u 
one  of  the  points  on  which  long  experience  plays  an  importJ 
ant  part. 

To  further  differentiate  the  bacteria  from  the  tissue  elej 
ments,  and  to  bring  the  form  and  disposition  of  the  latter  oun 
more  clearly,  multiple  staining  (usually  double  staining)  c 
be  employed,  either  by  using  a  new  staining  fluid  on  the  partlj 
decolorized  preparations  (successive  staining,  e.g..  No.  1()„1 
or  by  treating  them  with  a  fluid  which  at  once  decolorizes  and 
restains  them  in  pai-t  (replacement  staining).  Treating  the 
same  preparation  wit  two  colors  is  also  sometimes  resorted  to 
for  another  purpose,  namely  to  render  the  staining  more  i"e- 
sistant  toward  decolorizing  substances,  either  by  forming  a 
new  compound  color,  or  otherwise,  e.g.,  the  gentian- violet- 
iodine  method  (Gram)  and  the  fuchsin-methylene-blue  method  J 
described  on  p.  586. 

Occasionally  double  staining  may  be  secured  by  the  em 
ployment  of  a  single  dye,  e.g.,  when  methylene  blue  is  uso<l  to  I 
stain  a  section  which  includes  bacteria  as  well  as  the  pecu-r 
liarly  granulated  connective-tissue  cells  known  as  "Mastael-l 
len,"  the  bacteria  are  colored  blue,  and  the  granules  violet^  1 
These  granules  (the  j--granutes  of  Ehriich)  also  deserve  notice*! 
for  another  reason.  Since,  like  bacteria  and  nuclei,  they  aro  I 
stained  by  basic  aniline  colors,  and  have  about  the  size  ofl 
micrococci,  they  may  be  mistaken  for  the  latter,  as  has  often  J 
been  the  case  with  inexperienced  obser^-ers.    As  an  especially  J 
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favorable  object  for  the  comparative  study  of  micrococcus 
cells  and  these  ^'-^anules,  I  can  recommend  the  mesentery  of 
a  rather  lean  mouse,  dead  of  suppurative  peritonitis  as  a  result 
of  inoculation  with  pyogenic  staphylococci.  The  mesentery  is 
spread  out  on  a  cover-glass  which  is  slipped  beneath  it  while 
it  is  still  attached  to  the  intestine,  by  the  weight  of  which  it 
is  stretched  over  the  glass.  As  soon  as  it  has  dried  fast,  the 
part  projecting  around  the  edge  of  the  glass  is  cut  away,  and 
it  is  treated  as  if  it  were  an  ordinar>'^  cover-glass  preparation 
(by  drying,  passing  through  the  tiame,  etc.),  and  stained  by 
methylene  blue.  Among  the  blue  cocci  will  be  found  small 
clusters  of  granules  of  unequal  size,  grouped  irregularly 
around  an  unstained  nucleus — for  the  nuclei  of  these  cells, 
unlike  those  of  other  connective-tissue  cells,  are  not  colored 
by  this  mode  of  staining  with  basic  aniline  colors.  In  double- 
staining,  colors  are  naturally  chosen  which  contrast  sharply 
and  prettily  with  one  another — e.g.,  fuchsin  and  methyl  green; 
fuchsin  and  methyl  blue;  methyl  violet  and  vesuvin  [or 
methyl  violet  and  eosin]. 

An  extremely  large  number  of  dyes  have  gradually  come 
into  use  in  various  ways  for  staining  bacteria;  but  only  a  lim- 
ited number  of  stains  and  methods  will  be  considered  here, 
and  it  is  best,  for  beginners  especiallj^  to  be  content  with  one 
or  two  of  the  most  universal  and  important  methods,  practising 
them  carefully  until  they  are  mastered,  before  going  further. 
It  is  not  possible  to  limit  one^s  self  exclusively  to  a  single  dye, 
for  the  reason  that  the  behavior  of  different  bacteria  toward 
the  various  staining  fluids,  and  when  different  methods  are 
used,  is  of  diagnostic  importance,  while  there  is  no  one  dye 
which  stains  all  bacteria  equally  well.  J?.gr.,  the  slight  power  of 
methylene  blue  to  stain  the  bacillus  of  leprosy  can  be  used  to 
distinguish  the  latter  from  that  of  tubercle,  which  otherwise 
resembles  it  closely  (c/.  p.  594).  In  other  cases,  the  behavior 
when  the  Gram  method  is  employed  can  be  utilized  for  diag- 
nosis; e.  gr.,  with  gonococci,  which  (like  the  typhoid  bacillus, 
the  cholera  spirillum,  and  the  microbes  of  chicken  cholera  and 
the  septicaemia  of  mice)  are  decolorized  when  the  Gram  method 
is  used,  while  other  pyogenic  micrococci,  which  closely  resem- 
ble them,  retain  the  stain.  The  most  nearly  universal  pig- 
ment is  methylene  blue,  a  substance  introduced  by  Ehrlich, 
which  can  well  be  used  as  the  principal  stain.    By  employing 
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it  in  the  manner  indicate  below  (No.  XIII.).  Kiifanc  succeeded 

in  staining  in  situ  all  of  the  bacteria  tbat  he  investigat«d.    Is 

I    lepros>-  and  mouse  septtcsemia,  alone,  be  Tailed  to  obtain  com- 

I   pletely  satisfactory  results,  and  for  the  bacilli  of  tbe»e  diseas«5$ 

I  he  employed  fuchsin.    Conset|Uently,  it   is  best  to  car^lly 

,    practise  this " universal  method  with  methylene  blue;"  and  if 

to   this  are  joined   one  of  the   tubercle    methods  {e.g,.  No. 

XATIL),  and  the  Gram  method,  one  is  well  equipped,  so  far  as 

sections  are  concerned.     It  is  also  best  to  confine  one's  self  to 

a  few  methotls  for  cover-^lass  preparations. 

The  materials  employed,  in  the  methods  described  below, 
I  .art^  the  following:  Distilled  water,  absolute  alcohol,  glycerin. 
It  acetic  acid,  hydrochloric  acid,  nitric  acid,  sulphuric  acid, 
chromic  acid,  carbolic  aciil,  aniline  oiL  potash,  potassium  car- 
bonate, potassium  acetate,  potassium  iodide,  lithium  carbon- 
ate, iodine,  clove  oil,  bergamot  oil,  cedar  oil,  turpentine,  xylol, 
Canada  balsam,  shellac,  paraffin,  fuchsin,  methylene  blue, 
methyl  riolet.  gentian  v-iolet^  methyl  green,  vesiivin,  picro-car- 
mine.  and  extract  of  logwood.  Different  aniline  colors  bearing 
the  same  name  may  differ  to  such  an  extent  as  not  to  be 
e<iually  adapted  to  histological  purposes,  so  that  attention 
should  be  given  to  the  source  and  trade  mark  of  good  sorts. 

All  of  the  aniline  colors  named  should  be  kept  in  stock  in 
the  dry  form.  Fuchsin,  methylene  blue,  methyl  violet,  and 
gentian  violet  may  be  further  kept  in  a  satiuTited  alcohol 
solution  (Xo.  1).  I.e.,  03  gm.  of  the  dye  to  100  gra.  of  absolute 
alcohol,  which  ahvara  leaves  an  abundant  excess  of  undis- 
solved pigment  in  the  bottom  of  the  flask.  Vesu\-in  {or  Bis- 
marck bnjwn)  is  best  kept  only  in  powder,  but  if  a  solution  is 
to  be  kept,  this  is  best  made  {Xo.  3)  by  saturating  equal  parts 
of  water  and  glycerin. 

For  use,  aqueous  solutions  of  the  powdei"s  {No.  3)  may  be 
directly  prepareil.  but  these  do  not  keep  long,  and  are  there- 
fore always  freshly  pi\'pare".i  fi-ora  water  free  from  bacteria, 
and  are  filtt*reil  l>efon.'  use.  It  is  very  convenient  to  keep 
a  httle  of  the  dry  pigment  constantly  used,  in  this  way,  on  a 
httle  filter  in  a  glass  funnel.  When  it  is  needed  a  small 
quantity  of  water  is  pourttl  over  it.  and  the  filtrate  is  collected, 
the  powder  soon  drying  again.  Dust  is  kept  from  it  by  cover- 
ing the  funnel  with  a  layer  of  flltor-paper. 

WTien  it  is  not  exceptionally  necessarj-  to  avoid  everj-  trace 
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of  alcohol  in  the  staining'  fluid  (as  is,  for  example,  the  case 
when  staining  living  bacteria),  the  aqueous  solution  is  re- 
placed without  disadvantage  by  that  (No.  4)  made  by  adding  a 
suitable  quantity  of^the  saturated  alcoholic  solution  (No.  1)  to 
water.  This  diluted  alcoholic  solution  is  more  durable  than 
the  aqueous,  but  it  usually  requires  renewal  once  or  twice  a 
month,  so  that  it  is  best  to  prepare  it  when  needed,  by  adding 
five  to  six  drops  of  No.  1  to  a  watch-glass  full  of  distilled  water. 

The  principal  mordants  used  are  0.01-per-cent  solution  of 
potash  (Koch,  Loeffler) ;  5-per-cent  carbolic  acid  (Ziehl);  and 
aniline-water  (No.  5),  a  concentrated  aqueous  solution  of  ani- 
line oil,  prepared  by  very  thoroughly  shaking  about  1  part  of 
aniline  oil  and  20  parts  of  distilled  water  in  a  test-tube,  allow- 
ing it  to  stand  five  minutes,  and  filtering  through  a  filter 
moistened  with  distilled  water.  (It  must  be  perfectly  free 
from  turbidity,  or  it  should  be  again  shaken,  and  refiltered.) 
The  staining  fiuids  with  mordants  for  which  we  shall  find 
application,  are : 

(No.  6.)  Kuehne's  carbolic  blue.  1.5  parts  of  methylene 
blue,  and  10  parts  of  absolute  alcohol  are  triturated  lightly  in 
a  watch-glass  with  100  parts  of  5-per-cent  carbolic  acid  which 
is  added  little  by  little.  When  all  is  dissolved,  it  is  bottled. 
To  facilitate  rapid  preparation,  several  test-tubes  with  feet 
may  be  graduated  to  20,  22,  and  24.2  cc.  (c/.  Fig.  72). 

(No.  7.)  Ziehl's  carbolic  fuchsin.  1-part  of  fuchsin,  10  of 
alcohol,  and  100  of  5-per-cent  carbolic  acid. 

(No.  8.)  Aniline  methyl  violet  (Ehrlich-Weigert).  11  cc.  of  the 
saturated  alcoholic  solution  of  methyl  violet,  10  cc.  of  absolute 
alcohol,  and  100  cc.  of  aniline-water.  Or  the  dry  powder  may 
be  added  in  excess  to  aniline  water.  [In  Koch's  laboratory  it 
is  customary  to  add  the  stock  alcoholic  solution  (No.  1)  to  a 
watch-glaas  of  aniline-water  until  the  latter  is  shown  to  be 
saturated  by  the  formation  of  a  film  at  top.] 

(No.  9.)  Aniline  gentian  violet  (Ehrlich).  5  cc.  of  the  satu- 
rated alcoholic  solution  of  gentian  violet,  to  100  cc.  of  aniline- 
water. 

(No.  10.)  Loeffler's  alkaline  blue.  30  cc.  of  the  saturated 
alcoholic  solution  of  methylene  blue  to  100  cc.  of  0.01-per-cent 
caustic-potash  solution. 

A  large  part  of  the  chemicals  enumerated  above  are  used 

for  washing  preparations  for  decolorization  or  difTerentiation. 
11—38 
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For  this  purpose,  water,  alcohol,  and  glycerin  (all  perfectly 
free  from  acid)  are  used,  as  well  as  cIove-oLl  and  aniline-oil, 
aud  acids  and  salts  in  the  foUowiugr  forms: 

(No.  11.)  Very  dilute  acetic  acid  (0,5  per  cent  to  1  per  cent). 

(No.  12.)  Very  dilute  liydi-ochloric  acid  (10  drops  of  the 
acid  tj  SOO  gm.  water), 

(No.  13.)  75  pails  of  water  containing  25  parts  of  nitric 
acid  (Ehrlich),  or  the  same  quantity  of  hydrochloric  or  sul- 
phuric acid. 

(No.  14.)  Lithium  water  (Kuehne).  6  to  8  drops  of  a  con- 
centrated aqueous  solution  of  lithium  carbonate  and  10  gm. 
water.     For  neutralizing  an  acid  washing  Quid. 

(No.  15.)  Potassium  carbonate  solution  (Koch).  Ecpial 
parts  of  a  saturated  aqueous  solution,  and  water  (Koch) ;  or  2 
parts  of  a  2-per-ceDt  aqueous  solution,  and  1  part  of  absolute 
alcohol  (Malassez  aud  Vignal). 

(No.  16.)  Gram  solution.  Iodine  1  part;  potassic  iodide,  3 
parts;  distilled  water,  300  parts. 

(No.  IT.)  Alcohol,  60  pai-ts;  water,  40  parts  (Koch).  For 
colored  wash-alcohol  (Kuehne),  see  p.  590. 

(No.  18.)  Anilins-oil  blue.  Kuehne  recommends  i-ubbing  as 
much  methylene  blue  as  can  be  raised  on  the  point  of  a  knife, 
with  10  gm.  clarified  aniline  oil,  and  allowing  the  excess  of  un- 
dissolved pigment  to  settle  in  a  bottle.  A  few  drops  are  added 
to  aniline  oil  in  a  watch-glass,  until  the  desired  concentration 
is  reached. 

The  manner  of  using  these  staining  and  decolorizing  agents, 
as  well  as  the  others  for  hardening,  anhydrating,  clearing, 
mounting,  and  sealing  preparations,  receives  more  detailed 
consideration  under  the  several  methods  described  helow. 

In  what  follows,  it  is  assumed  that  the  common  micro- 
scopic appliances  and  methods  are  understood.  Staining  is 
usually  effected  in  small  glass  trays  (Fig.  13),  "  individual  salt 
cellare"  or  watch-glasses.  Some  of  the  trays  must  have 
ground  tops  so  that  they  can  be  tightly  sealed  with  a  glass 
plate  if  they  are  to  Itept  at  an  elevated  temperature  for  some 
time.  Watch-glasses,  which  are  inconvenient  because  of  their 
lack  of  stability,  are  necessary  if  sections  are  to  be  stained  by 
heating  over  the  flame.  In  this  case,  they  are  conveniently 
placed  upon  the  stand  shown  in  Figure  72,  which  consists  sim- 
ply of  a  strip  of  sheet  tin  with  three  holes  having. a  somewhat 
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smaller  diameter  than  the  watch-glasses.    The  stand  is  also 
useful  (or  filtering,  as  indicated  in  the  cut. 

Staining  Bactkrla  in  Fluids. 

A.  By  the  Simple  Addition  of  the  Staining  Fluid. — A  lit- 
tle drop  of  very  dilute  aqueous  solution  (!So.  3)  of  fuchsin  or 
methyl  green  (Mac^)  is  placed  on  a  shde,  a  small  quantity  of 
the  culture,  etc.,  is  distributed  through  it  with  a  platinum 
needle,  and  a  cover-glass  applied.  The  staining  fluid  must 
usually  be  so  dilute  that  it  appears  nearly  colorless  under  the 
microscope.    When  pure  and  extremely  dilute  aqueous  solu- 


Tia.  Tt.— Tin  Support  for  Funiwli  uid  WtUcb^glanee,  In  Btatnlng  uid  FQterlng. 


tions  of  fuchsin  are  used,  the  bacteria  can  remain  alive  and 
continue  their  motions  after  staining  (Salomonsen). 

If  a  drop  of  the  culture  and  one  of  a  more  concentrated  stain- 
ing fluid  than  in  the  last  case  are  placed  m  proximity  on  the 
slide  and  covered  with  a  single  cover-glass,  a  series  of  bacteria 
may  be  found  in  the  same  preparation,  showing  all  gradations 
from  cells  that  are  unstained  to  others  strongly  overstained. 

A  rapid  microscopic  view  of  a  large  number  of  crowded 
colonies  in  a  plate-culture  is  obtained  by  the  following  method : 
A  well-cleansed  cover-glass  is  laid  upon  the  gelatin  over  the 
colonies  and  pressed  firmly  into  contact  with  it  everywhere, 
by  a  glass  rod  or  pair  of  forceps.  Fragments  of  the  super- 
ficial colonies  adhere  to  the  cover,  forming  an  "impression- 
preparation  "  of  the  culture,  so  that  when  it  is  removed  from 
the  gelatin  and  lowered  on  to  a  drop  of  staining  fluid  on  a 
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When  such  a  dried  preparation  of  blood,  pus,  sputum,  or 
other  fluid  which  contains  albumen,  is  at  once  stained,  two 
defects  are  sometimes  observed ;  sometimes  the  dried  film  sep- 
arates in  part  from  the  glass;  sometimes  the  presence  of  sol- 
uble albuminoids  causes  disturbing  precipitates  in  the  prepa- 
ration. These  are  avoided  when  the  albuminoids  are  rendered 
insoluble  by  suitable  hardening.  The  second  defect  can  also  be 
avoided  by  using  aniline  brown  (Bismarck  brown  or  vesuvin) 
in  glycerin  (No.  2),  and  washing  in  pure  glycerin  (Koch). 
Absolute  alcohol  (Koch)  may  be  used  for  this  purpose,  the 
cover-glass  being  placed  in  it  for  some  time,  but  the  requisite 
time  varies  much  for  different  preparations.  Partly  for  this 
reason,  and  partly  because  of  its  slowness,  this  method  is  far 
inferior  to  that  of  Ehrlich,  by  heating  up  to  120°  to  130°  C.  for 
two  to  ten  minutes.  (In  a  protracted  exposure  to  this  tem- 
perature, e.g.,  for  an  hour,  as  in  Ehrlich's  studies  of  the  gran- 
ules of  the  white  blood-cells,  the  bacteria  have  been  found  to 
lose  their  power  of  staining.)  This  heating  may  be  effected 
in  the  sterilizing  oven  (Fig.  1),  but  it  is  more  convenient  to 
follow  Koch  in  passing  the  cover  three  times  through  the 
flame  of  a  Bunsen  burner.  The  cover-glass  is  seized  with  the 
forceps  by  one  corner,  the  smeared  side  up,  and  passed  three 
times  through  a  vertical  circle  about  a  foot  in  diameter,  the 
clean  side  of  the  cover  being  brought  down  against  the  top  of 
the  flame  each  time.  The  best  rapidity  for  the  flaming,  upon 
which  success  depends,  is  reached  by  taking  about  three  sec- 
onds for  describing  the  three  circles. 

Of  the  various  ways  in  which  the  staining  fluid  and  the 
hardened  preparation  can  be  brought  together,  we  usually 
employ  that  of  allowing  the  cover-glass  to  float  upon  the  fluid, 
fllm  downward.  In  all  of  the  following  manipulations,  care 
must  be  taken  to  remember  which  side  of  the  cover  bears  the 
bacteria,  for  when  the  fllm  is  veiy  thin  it  may  be  difficult  to 
distinguish  it.  Sometimes  it  may  be  recognized  by  scratching 
upon  the  cover  with  a  sharp  pin,  the  irregularities  of  the 
smeared  side  being  felt,  or  the  scratches  seen. 

The  smeared  and  dried  cover-glasses  can  be  kept,  with  or 
without  hardening,  for  an  indeflnite  time  before  staining,  being 
simply  laid  in  an  ordinary  cover-glass  box,  the  different  sets 
separated  by  labels  of  the  size  of  the  covers.  [For  clinical 
purposes,  it  is  convenient  to  use  a  small  oblong  box,  a  coiiple 
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.  for  a  few  minatea,  or  loqger,  as  mar  be  necessary. 

BooMtiiDcs  it  mar  be  conwnieDt  to  beat  the  fltiid  ontjl  it 

begins  to  boil,  e^^  in  Xo.  FT. 

Wh'^n  th>f  staminjr.  or.  rather,  oifrstamin^  of  the  prppara- 
tioQ  is  finished,  the  litter  is  washed  (partly  decolorized  or 
"  differentiated  ~f.  Ttis  ts  etlected  according  to  circumstances 
by  the  use  of  one  or  other  of  the  Quids  enumerated  above  {cf. 
pp.  570  and  ->S<».  which  is  then  removed  with  water  either  by 
rinsing  undt^r  the  faucet  or  with  a  wash-bottle,  or  by  moving 
the  cover  back  ami  forth  in  a  lar^  dish  of  distilled  water. 
Washing  out  the  excess  of  color  is  the  most  difficult  part  of 
staining,  because  no  rules  can  be  given  as  to  the  length  of 
time  it  ought  to  be  continued  in  each  case:  frequently  the 
right  time  is  only  learned  by  experiment.  "When  it  has  been 
finished,  the  preparation  can  be  examined  at  once  in  distilled 
water  or  glycerin. 

It  should  also  be  obser\-ed  that  preparations  stained  with 
Bismarck  brown  or  vfsuvin  (Xo.  i),  can  be  permanently 
mounted  in  glycerin,  while  this  substance  decolorizes  prepara- 
tions stained  with  the  other  aniline  colors.  On  the  other  hand, 
a  concentrated  solution  of  acetate  of  potassium  (1  :  2)  serves 
especially  well,  according  to  Koch,  for  the  presen.-ation  of  bac- 
teria stained  with  violet  or  fuchsin,  and,  it  maj'  be  added,  of 
unstained  bacteria ;  but  it  should  not  be  used  for  those  stained 
brown. 
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If  the  preparation  is  to  be  permanently  mounted  in  balsam, 
it  is  next  dried,  by  carefully  wiping  off  the  clean  side  of  the 
cover  with  a  piece  of  soft  linen,  and  holding  it  obliquely  with 
one  edge  upon  a  piece  of  filter-paper,  so  that  £ts  much  water 
as  possible  will  flow  off  or  be  absorbed  by  the  paper.  Any 
large  drops  remaining  on  the  film  are  carefully  removed  with 
filter-paper,  and  the  cover  is  allowed  to  become  air-dry.  To 
hasten  the  drying,  the  cover  may  be  pressed  between  folds  of 
filter-paper  (Ehrlich),  waved  back  and  forth  through  the  air, 
or  air  may  be  blown  over  it  by  means  of  a  rubber  bulb  fur- 
nished with  a  pointed  glass  tube  (Kuehne). 

The  dried  preparation  is  mounted  in  Canada  balsam.  It  is 
most  convenient  to  use  this  greatly  thinned  with  xylol,  and 
kept  at  hand  in  collapsible  tubes.  Turpentine  can  also  be  used 
for  this  purpose,  but  chloroform  [and  benzol]  are  to  be  avoided, 
as  they  remove  the  basic  aniline  colors.  Of  the  ethereal  oils, 
clove-oil  is  especiallj^  apt  to  decolorize  the  bacteria,  so  that 
sections  should  rather  be  cleared  with  turpentine,  oil  of  berga- 
mot,  or  cedar-oil.  A  drop  of  this  is  applied  to  the  middle  of 
the  slide,  and  the  cover  inverted  upon  this,  spreading  it  in  a 
thin  layer  by  its  weight.  Further  treatment  is  unnecessary^ 
but  as  it  requires  a  long  time  for  the  xylol-balsam  to  harden 
sufficiently  to  fix  the  cover  immovably,  it  is  convenient  to  seal 
the  preparation  by  means  of  a  filtered  alcoholic  solution  of 
shellac,  which  may  be  given  a  handsome  green  color  by  the 
addition  of  a  little  methyl  green.  Several  layers  of  this 
cement  are  painted  around  the  edge  of  the  cover. 

In  the  preliminary  examination  of  a  fiuid  containing  bac- 
teria, a  less  complicated  method  is  used.  After  drying  and 
flaming  the  cover-glass  preparation,  it  is  stained  by  a  diluted 
alcoholic  solution  (No.  3)  of  methylene  blue  or  fuchsin,  rinsed 
with  water,  and  examined  at  once  in  water,  or,  after  drying, 
in  cedar-oil  (c/.  No.  1). 

Methods  of  Staining  Cover-Glass  Preparations. 

(I.)  KocKs  Original  Method  (18T8).— The  dried  film  is 
stained  for  a  few  seconds,  or  a  little  longer,  with  a  solution 
of  methyl  violet  or  fuchsin  (a  few  drops  of  the  saturated  alco- 
holic solution  to  15  to  20  cc.  water),  washed  with  water  or 
acetate  of  potassium  (1:10),  dried,  and  mounted  in  balsam; 
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or  it  is  stained  with  vesuviii  dissolved  in  equal  parts  of  gly- 
cerin and  water,  and  washed  and  mounted  in  glycerin. 
'  (II.)  Kuehne's  Methylene-Biue   Method.— The   fllm,  after 

'  drj'ing:  and  fla4ninp,  is  stained  foi*  five  minutes  in  carbolic  blue 
(No.  fi),  rinsed  in  water,  Uifferentiated  by  laying  in  dilute  hy- 
drocliloric  acid  (No.  13)  for  a  few  seconds  or  a  little  longer 
according  to  the  thiclcness  of  the  Him,  rinsed  a  moment  in 
lithium-water  (No.  14),  washed  under  the  water-jet  for  fifteen 
seconds,  dried — if  necessary  by  use  of  the  bulb  —  slightly 
warmed  over  the  flame,  cleared  in  xylol,  and  mounted  In 
balsam. 

(III.)  Oram's  Method. — The  flamed  fllm  is  treated  for  one 
to  three  minutes  with  aniline  gentian  violet  (No.  9),  laid  in  the 
iodine  solution  (No.  16)  for  an  equal  time,  washed  in  alcohol 
till  it  appears  completely  decolorized,  dried,  and  mounted  in 
balsam. 

(IV.)  Koch-Ebrlich-Weigerl  Tubercle  Methoii.— The  dried 
and  flamed  film  is  heated  in  a  watch-glass  of  Weigert's  ani- 
line methyl  violet  (No.  8)  until  bubbles  begin  to  form  beneath 
the  cover-glass,  when  it  is  allowed  to  stand  Ave  minutes,  de- 
colorized in  a  tray  of  25-per-cent  nitric  acid,  in  which  it  is 
moved  back  and  forth  for  at  most  five  seconds,  immediat-ely 
rinsed  in  GO-per-cent  alcohol  (No.  17)  until  the  blue  color  dis- 
appears (usually  not  over  one  or  two  seconds),  counter-stained 
for  five  minutes  in  a  saturated  aqueous  solution  of  vesuvin, 
rinsed  in  water,  dried,  and  mounted  in  balsam. 

(V.)  Ziehl-Neelsen  Tubercle  Method.— The  flamed  film  is 
floated  on  a  watch-glass  of  carbolic  fuchsia  (No.  T)  three  to 
eight  minutes  (with  heat),  decolorized  in  25-per-cent  nitric  or 
sulphuric  acid,  treated  with  60-per-cent  alcohol  until  only  a 
rosy  tint  remains,  the  acid  then  being  completely  washed  out 
in  a  large  quantity  of  water,  dried,  and  mounted  in  Canada 
balsam,  with  or  without  previous  clearing  in  xylol. 

[For  rapidly  staining  the  hai-dened  sputum  film,  the  fol- 
lowing commonly-used  method  leaves  little  to  be  desired :  The 
cover-glass  is  held  in  the  forceps  by  one  corner,  fllm  up,  a  large 
drop  of  carbolic  fuchsin  is  placed  on  it  so  as  to  entirely  cover 
the  upper  side,  and  it  is  heated  directly  over  the  flame  until 
it  steams  fully  or  even  boils,  care  being  taken  not  to  let  any 
part  become  dry.  If  neccssar\-,  a  second  drop  of  the  staining 
fluid  is  added  as  the  first  evajiorates,  and  the  heating  is  con- 
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tinued  for,  perhaps,  half  a  minute.  After  rinsing  most  of  the 
staining  fluid  otT  under  the  faucet,  the  cover  is  dropped  into 
very  dilute  nitric  acid  until  the  red  color  changes  to  a  dull 
olive,  or  begins  to  disappear  entirely  (which  usually  requires 
very  few  seconds),  after  which  it  is  at  once  moved  about  in  a 
dish  containing  a  considerable  quantity  of  alcohol  until  the 
dye,  which  has  resumed  its  original  red  color,  ceases  to  be 
given  off  in  clouds.  If  the  film  still  retains  any  noticeable 
color,  it  is  dipped  into  the  acid  once  more  and  again  washed  in 
alcohol,  after  which  it  is  counter  stained  with  methylene  blue, 
rinsed  in  water,  and  may  be  at  once  examined,  or  dried  and 
mounted  in  balsam.  By  this  method,  a  good  permanent  prep- 
aration may  be  had  under  the  microscope  within  five  minutes 
of  the  time  when  the  needle  is  first  dipped  into  the  sputum  for 
the  transfer  of  a  little  to  the  cover-glass. 

While  there  are  some  advantages  in  fioating  cover-glass 
preparations  upon  the  staining  fluid,  as  the  author  recom- 
mends, it  is  more  common  to  keep  dilute  alcoholic  solutions 
(No.  4)  of  methylene  blue,  gentian  violet,  and  fuchsin,  as  well 
as  the  standard  alkaline  blue  (No.  10)  and  carbolic  fuchsin 
(No.  T)  in  2  oz.  wide-mouthed  bottles  closed  with  bored  corks 
through  which  dropping-tubes  pass  into  the  middle  of  the  bot- 
tle, so  that  a  drop  of  the  desired  staining-fluid  may  easilj^  be 
allowed  to  fall  upon  the  hardened  fllm,  heat  being  applied 
when  necessary  by  holding  the  cover  above  a  Bunsen  burner 
until  steam  begins  to  rise. — W.  T.] 

Staining  Spores  on  the  Cover-glass.^When  bacilli  which 
contain  spores  are  stained  by  the  above  methods,  the  spores 
remain  uncolored,  so  that  they  appear  as  colorless  spots  within 
the  strongly  colored  rods.  This  indisposition  of  the  spores  to 
receive  coloring  matters  can  be  overcome  in  various  waj's, 
and  it  was  simultaneously  shown  bj'  Buchner  and  Hueppe 
that  a  prolonged  exposure  to  heat,  which  even  unfits  the  veg- 
etative cells  of  bacteria  for  staining  (c/.  p.  583,  Ehrlich),  ex- 
actly adapts  the  spores  to  the  reception  of  basic  aniline  colors 
in  aqueous  or  dilute  alcoholic  solutions. 

("VI.)  If,  instead  of  passing  tlie  cover-glass  through  the 
flame  three  times  to  harden  it  (p.  583),  it  is  flamed  ten  times, 
or  heated  fifteen  to  twenty  minutes  at  120°  to  180°  C,  and 
then  stained  with  an  aqueous  solution  of  one  of  the  usual  basic 
colors,  the  spores  become  deeply  stained;  but  the  staining  of 
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the  following  as  the  most  certain  means  of   staining  the 
flagella : 

(IX.)  The  cover-glass  preparation  is  boiled  for  five  minutes 
upon  black  logwood  ink  ("  Kaisertinte ''),  from  which  it  is 
placed  for  fifteen  minutes  in  dilute  neutral  bichromate  of 
sodium,  this  being  repeated  several  times. 

Staining  Bactekia  in  Sections. 

When  it  is  only  necessary  to  demonstrate  the  presence  of 
bacteria  in  the  various  organs,  it  often  suffices  to  make  cover- 
glass  preparations  by  rubbing  on  it  a  little  of  the  juices  from 
a  fresh  cut  surface;  but  a  more  exact  examination  of  the 
number  of  bacteria,  and  of  their  distribution  in  the  tissues, 
can  be  made  only  by  means  of  sections.  Before  Weigert  pro- 
vided methods  of  staining  bacteria  in  situ,  no  means  of  dem- 
onstrating them  existed,  except  by  the  use  of  acids  and  alka- 
lies, to  which  they  show  great  resistance. 

(X.)  When  a  fresh  section,  or  one  hardened  in  alcohol,  is 
treated  with  strong  acetic  acid  or  dilute  (3  per  cent)  solution 
of  caustic  potash  or  soda,  it  becomes  almost  transparent,  only 
the  bacteria  resisting  the  acid  or  alkali,  and  so  becoming  evi- 
dent, especially  when  collected  in  masses  in  or  without  the 
vessels;  hence  such  nests  of  cocci  were  seen  and  described 
long  before  their  nat^ure  was  known,  e.g.,  by  Beckmann,  in  the 
vessels  of  the  kidney.  Later,  the  potash  method  came  to  play 
an  important  part  in  the  study  of  pyaemia  early  in  the  seven- 
ties, e.g.,  in  the  work  of  Hj.  Heiberg;  and  quite  recently  it  has 
been  used  in  isolated  cases.  It  is  thus  used  to  render  collec- 
tions of  typhoid  bacilli  evident  in  the  tissues;  and,  even  before 
knowing  of  Koch's  investigations  Baumgarten  had  seen 
tubercle  bacilli  by  the  use  of  the  potash  method.  Still,  in  gen- 
eral, this  has  lost  its  importance  since  the  introduction  of 
staining  methods. 

One  condition  of  a  good  staining  of  sections  is  their  being 
well  and  completely  hardened.  The  organs  are  cut  into  small 
pieces  and  hardened  in  a  large  quantity  of  absolute  alcohol. 

[If  the  bottle  in  which  the  pieces  are  to  be  hardened  is 
filled  half  full  of  loose  cotton,  so  that  the  tissues  are  kept  near 
the  top  of  the  alcohol,  the  portion  of  this  which  becomes  more 
charged  with  water  tends  to  sink  to  the  bottom  because  of  its 
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{greater  speciAc  gravity,  and  it  lias  been  claimed  that  in  such 
cases  more  thorough  hardening'  is  effected, — W,  T.] 

As  thin  sections  as  possible  are  cut  from  the  well-hardened 
tissues  by  the  use  of  a  razor  or  microtome. 

[In  Koch's  laboi-atory  it  is  now  customarj"  to  use  a  drop  of 
melted  glycerin -jelly  for  attaching  the  or^ran  to  a  cork,  by 
means  of  which  it  clamped  in  a  Schauze  or  other  sledge- 
microtome,  without  any  sort  of  imbedding.  If  perfectly  hard- 
ened material  is  used,  fairly  good  sections  are  obtained  in  this 
way,  the  sectioning  of  course  bein^  done  under  alcohol;  and 
there  is  no  danger  of  the  proper  staining  of  the  bacteria  being 
interfered  with.  But  in  many  cases,  where  the  organs  to  be 
sectioned  ai'e  rather  large,  brittle,  utc,  and  the  bacteria  will 
not  be  injured  by  the  preparatory-  treatment,  the  tissue  may 
be  imbedded  in  celloidin  for  sectioning  in  the  usual  way  under 
alcohol;  or  it  may  be  impregnated  with  paraffin  melting  at 
about  50°  C,  and  imbedded  in  this  for  sectioning  drj- — prefer- 
ably with  some  form  of  rocking-microtome.  In  the  latter 
case,  if  the  organ  is  small,  ribbon  sections  may  be  obtained 
and  stained  on  the  slide,  in  the  way  so  generally  employed 
now  by  histologists,  and  especially  embryologists;  or  the  par- 
afSn  may  be  removed  by  placing  the  sections  in  turpentine 
for  a  few  moments,  and  afterward  in  alcohol,  after  which  they 
are  stained  individually  as  if  cut  without  imbedding. — W.  T.] 

The  staining  of  sections  is  essentially  the  same  as  staining 
cover-glass  preparations;  but  it  must  be  obser\'ed  that  as  a 
rule  they  require  a  longer  treatment  with  the  staiuing-fluid, 
are  less  tolerant  of  heating  in  the  latter,  and  require  more 
powerful  decolorizing  media  for  differentiating  the  bacteria, 
while  anhydration  before  they  can  be  mounted  in  balsam  is 
rarely  effected  by  drying,  but  \>y  the  use  of  alcohol  or  anilin 
oil  (Weigert),  To  prevent  these  fluids  from  at  the  same  time 
partly  decolorizing  the  preparation,  Kuehne  has  i-ecently 
adopted  the  plan  of  anhj-drating  with  a  fluid  tinged  with  the 
same  dye  used  in  staining  the  bacteria  (No,  XIII.). 

Kuehne  advises  spreading  differentiated  sections  of  glanders 
material  upon  the  cover-glass,  blowing  them  dry  (c/.  p.  585), 
laying  the  cover-glass  (with  the  section  upward)  upon  a  glass 
plate,  where  it  is  slightlj' warmed,  not  to  exceed  30°  C,  over 
a  spirit  lamp,  until  the  section  becomes  transparent,  when, 
after  lying  on  the  warm  plate  for  five  minutes,  it  is  cleared 
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with  ethereal  oil  and  passed  through  xylol  into  balsam  [so 
that  the  use  of  alcohol  is  entirely  avoided  because  of  its 
marked  decolorizing  action  on  the  bacteria]. 

For  the  microscopic  examination  of  sections  which  contain 
stained  bacteria,  a  sub-stage  condenser  is  used.  The  Abbe 
condenser  is  the  most  perfect  of  the  various  models  in  use, 
but  the  cheaper  Dujardin  and  similar  condensers,  which  are 
readily  used  on  smaller  stands  in  place  of  the  well-diaphragm, 
are  entirely  satisfactory. 

Koch  first  called  attention  to  the  importance  of  the  con- 
denser in  bacteriological  microscopy.  By  means  of  this  in- 
strument, as  he  expresses  it,  it  is  possible  to  efface  the  *'  struc- 
ture image  *'  and  so  to  get  rid  of  its  disturbing  and  concealing 
influence  on  the  ''color  image.''  By  the  former  name  he 
designates  the  image  of  lines  and  shadows  which  reveals  to  us 
the  structure  of  the  tissue,  and  which  results  from  diffraction 
of  the  rays  of  light  during  their  passage  through  the  prepara- 
tion, diflferent  parts  of  which  (nuclei,  fibres,  etc.)  differ  in  re- 
fractive power  from  the  substratum  in  which  they  lie  By  the 
"color  image,"  he  refers  to  the  image  of  colored  parts,  which, 
if  very  small,  may  be  completely  concealed  by  the  lines  and 
shadows  of  the  structure  image.  By  the  use  of  an  Abb6  or 
similar  condenser  [with  full  opening],  the  preparation  is  illu- 
minated with  so  broad  a  cone  of  light  that  the  tissue  appears 
as  a  structureless  plane,  on  which  the  colored  parts,  large  and 
small,  stand  out  sharply.  It  is  easy  to  convince  one's  self  of  thef 
great  advantage  of  using  such  a  condenser,  for  a  section  which 
is  full  of  stained  bacilli  of  mouse  septicaemia,  may  appear  free 
from  bacteria  when  examined  with  ordinary  illumination  with 
the  concave  mirror  and  diaphragm,  while  the  condenser  re- 
solves a  mass  of  colored  rods  within  it. 

What  is  here  said  of  the  examination  of  stained  bacteria  in 
sections,  is  also  true  of  cover-glass  preparations,  in  which  the 
bacteria  frequently  occur  upon  or  within  elements  the  struc- 
ture images  of  which  mask  them.  On  the  other  hand,  it  must 
be  remembered  that  the  examination  of  unstained  bacteria 
should  always  be  made  without  a  condenser;  with  the  finest 
diaphragm  which  gives  sufficient  illumination ;  or,  what 
amounts  to  the  same  thing,  with  the  condenser  lowered  as  far 
as  possible. 
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Methods  of  Staising  Sexttions, 

Several  of  the  numbered  methods  which  follow  have  alresidy 
been  described  for  cover-glass  preparatious,  but  are  repeated 
here  with  the  changes  necessary  for  sections. 

(XI.)  Weigert's  Original  Metliod  (1876).— The  section  is 
laid  for  a  rather  long  time  in  a  quite  strong  solution  oC 
methyl  violet,  washed  out  in  dilute  acetic  acid,  anhj'drated  ia 
alcohol,  cleared  in  oil  of  cloves,  and  mounted  in  balsam. 

Weigert's  improved  method  (ISSl)  employs  an  aqueous  1- 
per-cent  solution  of  gentian  v-iolet,  BR.,  from  which  the  sec- 
tion goes  to  absolute  alcohol,  clove  oil,  and  balsam.  (Weigert 
recommended  gentian  violet,  BR,,  especially  because  it  is  not 
so  easily  removed  from  the  bacteria  when  the  section  is  treated 
with  alcohol  and  clove  oil.) 

(XII.)  Loeffler's  Potash  Blue  Method. — The  sections  are 
placed  for  a  few  minutes  in  alkaline  methylene  blue  (No.  10), 
differentiated  for  some  seconds  in  0.5-i)er-cent  acetic  acid,  an- 
hydrated  in  alcohol,  cleared  with  cedar-oil,  and  mounted  in 


(XIII.)  Kuehne  Universal  Method.^ — The  section  is  laid  in 
carbolic  methylene  blue  (No.  C),  as  a  general  thing  for  half  an 
hour  (but  for  leprosy,  two  hours),  rinsed  with  distilled  water, 
treated  with  dilute  hydrochloric  acid  (No.  13)  until  the  color 
is  pale  blue,  rinsed  in  lithium-water  (No.  14),  laid  in  distilled 
water  for  some  minutes,  dipped  for  anhj'dration  into  absolute 
alcohol  (which  may  be  colored  with  methylene  blue,  p.  590), 
before  it  goes  into  a  salt-cellar  of  aniline-oil  colored  with 
methylene  blue,  where  in  a  few  moments  it  becomes  anhy- 
drated  without  being  decolorized,  then  rinsed  in  pure  aniline 
oil,  cleared  in  turpentine,  and  when  all  aniline  oil  has  been 
carefully  removed  by  treatment  with  xylol,  usually  renewed 
once,  it  is  mounted  in  balsam.  Wlien  the  aniline  oil  is  not 
completely  removed,  the  balsam  becomes  brown  with  time. 

The  differentiation  in  hydrochloric  acid  is  the  most  difScult 
point  in  the  process.  Thin  sections  need  only  be  dipped  into 
it;  and  in  any  case  a  sharp  w;itch  must  be  kept  upon  the  de- 
gree to  which  decolorization  has  progressed,  so  that  the  sec- 
tion may  be  rinsed  in  lithium  water  at  once  when  the  right 
shade  is  reached. 
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(XIV.)  KocVs  Isolated  Staining  Method. — After  staining 
in  an  aqueous  solution  of  fuchsin,  methj'l  violet,  or  methj^lene 
blue,  the  sections  are  washed  out  in  a  half  saturated  solution 
of  carbonate  of  potassium  (No.  15  a),  then  passed  through 
alcohol,  xylol,  and  balsam.  Weigert  was  the  first  to  undertake 
an  isolated  staining  of  bacteria  in  tissues,  since  by  the  use  of 
carmine,  followed  by  washing  in  glycerin  acidulated  with  hy- 
drochloric acid,  he  stained  clusters  of  micrococci  in  18T1. 

Malassez  and  Vignal,  after  staining  in  methylene  blue, 
wash  in  No.  15  6,  etc. 

(XV.)  The  Oram  Method, — The  sections  are  transferred 
directly  from  absolute  alcohol  into  aniline  gentian  violet,  and 
treated  like  cover-glass  preparations  (No.  III.),  except  that 
they  are  anhydrated  in  absolute  alcohol  and  cleared  in  cedar- 
oil  preparatory  to  being  mounted  in  balsam.  For  Weigert's 
modification  of  the  method,  see  No.  XIX.,  infra. 

When  sections  stained  by  this  method  are  also  treated  with 
a  nuclear  stain  like  carmine,  a  very  pretty  double  staining  is 
obtained.  Fraenkel  recommends  the  following  method,  which 
is  also  thought  to  more  frequently  escape  the  troublesome 
granular  precipitates  which  now  and  then  appear  in  the  prep- 
aration when  the  original  Gram  method  is  used. 

(XVL)  The  sections  are  transferred  from  alcohol  to  strong 
picro-carmine,  where  they  remain  half  an  hour,  are  rinsed  in 
50-per-cent  alcohol,  then  go  for  half  an  hour  into  unsaturated 
aniline  gentian  violet — prepared  by  dropping  a  few  drops  of 
the  saturated  alcoholic  solution  (No.  1)  into  a  watch-glass 
containing  aniline  water  (No.  5)  until  the  mixture  begins  to  be 
opaque — ^from  which  they  are  placed  directly  in  the  iodine 
water  for  three  minutes,  then  into  alcohol,  where  the  red  color 
reappears  and  they  become  anh3'drated,  when  they  go  through 
cedar-oil  into  balsam. 

(XVII.)  Koch-Ehrlich-WeigerVs  Tubercle  Method,— The 
sections  are  laid  in  aniline  gentian  violet  (No.  9)  for  twelve 
hours,  moved  about  for  a  few  seconds  in  25-per-cent  nitric  acid, 
rinsed  in  60-per-cent  alcohol  until  they  show  only  a  slight  blue 
color,  counter-stained  for  some  minutes  in  a  saturated  aqueous 
solution  of  vesuvin,  rinsed  in  60-per-cent  alcohol,  anhydrated 
in  absolute  alcohol,  cleared  with  cedar-oil,  and  mounted  in 
xylol  balsam. 

The  tubercle  bacilli  are  also  stained  by  Kuelme's  method 


(XHL)  and  the  Gram  method,  but  where  a  differential  dia^- 
noMB  IB  Inquired  decolofizatioti  must  be  effected  by  strong^ 
nitiionU  acid&  i^-ff-,  !^  iii  Xos.  XVII.  and  XYUL) ;  for  it  is  its 
resii^Cance  to  dt.'colorizatioQ  by  mineral  acids  which  distin- 
yulstiM  the  tubercle  bacillus  from  all  other  known  species  ex- 
ct*pt  the  bacillus  of  leprosy,  which,  however,  differs  from  it  in 
staimii^  rea^lily  with  a  simple  aqueous  solution  of  methyl 
violet  or  fuchsin.  The  so-called  sme^ma-bacilli  also  show  a 
decided  power  to  resist  the  action  of  mineral  acids,  but  they 
are  i-eadily  decoloi-ized  by  subsequent  treatment  with  alcohol, 
which  is  not  the  case  with  either  the  tubercle  or  leprosy  bacU- 
lus.  The  smeg'mabacilU  are  probably  only  different  species  of 
putrefactive  bacteria  which,  from  growing  in  the  smegma,, 
have  become  so  impregmated  with  oily  matters  that  they  have 
become  difficult  to  stain.  This  view  is  supported  by  tho  fact 
that  it  has  proved  possible  to  change  the  behavior  of  other 
species  toward  staining-  methods,  by  growing  them  in  sub- 
stances containing  butter,  etc  (Btenstock).  On  the  other 
hand,  the  diagnosis  of  smegma-bacilU  may  be  attended  with 
some  difficulty  as  compare<l  with  Lustgarten*s  syphilis  bacil- 
lus, the  etiological  relation  of  which  to  the  disease  is  still 
very  problematical,  although  it  has  bei'n  demonsti-ated  in 
syphilitic  secretions  and  neoplastic  growths.  Like  the  syphilis 
bacillus,  after  being  stained  on  the  cover-glass  for  twenty -four 
hours  in  aniline  gentian  violet,  they  remain  colored  after  trea la- 
ment for  ten  seconds  with  1.5-per-cent  solution  of  potassium 
permanganate,  followed  by  sufficient  washing  in  stilphurou-s- 
acid  water  to  entirely  decolorize  the  preparation.  The  syph- 
ilis bacillus  cannot  be  confounded  with  that  of  tubercle,  be- 
cause it  is  veiy  easily  decolorized  by  mineral  acids. 

(XVIII.)  Ziekl-S'eelseH  Tubercle  Method. — Sections  are 
more  rapidly  stained  by  laying  them  for  fifteen  minutes  in 
carbolic  fuchsin  (No.  T),  agitating  them  a  few  seconds  in  25  per- 
cent sulphuric  or  nitric  acid,  rinsing  in  60-per-cent  alcohol 
until  only  a  light  rosy  color  remains,  counter«taining  for  some 
minutes  in  a  saturated  aqueous  solution  of  methylene  blue,  and 
rinsing,  anhydrating,  and  mounting  as  before. 

For  staining  bacteria  in  sections  of  hardened  gelatin-cul- 
tures, see  Neisser,  "  Centralbl.  (.  Bakteriologie,"  1888,  IIL,  50C. 
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Moulds. 

The  following'  notes  on  mounting  moulds  refer  chiefly  to 
the  directions  of  O.  Johan-Olsen. 

Temporary  preparations  are  obtained  by  laying  the  mould 
for  a  few  minutes  in  dilute  alcohol^  then  in  weak  ammonia, 
which  is  removed  with  filter-paper,  the  surplus  washed  out 
with  water,  and  this  replaced  by  glycerin,  in  which  the  exam- 
ination is  made. 

Permanent  preparations  are  made  in  the  same  manner, 
after  staining  the  material  in  osmic  acid,  which  is  kept  for  use 
in  a  0.5-per-cent  solution  in  a  dropping -bottle  that  has  been 
well  cleansed  with  alcohol  and  ether  and  is  stopped  with  glass. 
Two  drops  of  this  are  added  to  eight  drops  of  water  in  a 
watch-glass  (i.e.,  about  0.1  per  cent),  in  which  the  mould  is 
allowed  to  lie  for  an  entire  day;  or,  if  the  0.5-per-cent  solution 
is  used  directly,  a  few  minutes  suffice.  The  preparation  is 
then  washed  with  alcohol,  followed  by  distilled  water.  If  it  is 
still  too  black,  it  is  decolorized  sufficiently  in  weak  ammonia, 
followed  by  water,  and  mounted  in  glycerin.  Preparations 
stained  with  osmic  acid  may  also  be  further  stained  by  saffra- 
nin,  usually  a  very  dilute  solution,  in  which  they  are  allowed 
to  remain  for  a  long  time. 

Preparations  of  an  entire  culture  can  be  made  upon  the 
slide.  Usually  the  cultures  are  obtained  from  fluid  media 
{e,g,y  Brefeld's  slide-cultures,  supra,  p.  539),  and  those  which 
are  not  too  far  advanced  are  chosen.  The  colony  being  placed 
on  a  slide,  a  cover-glass  is  let  do^vn  upon  it  carefully — espe- 
cially in  case  of  the  erect  forms — and  it  is  allowed  to  dry 
down  so  that  the  cover-glass  does  not  move  around  (usually 
only  a  few  minutes  being  needed),  when  0.1-per-cent  osmic  acid 
is  added  at  one  side  and  drawn  under  by  applying  bibulous 
paper  to  the  other  edge  of  the  cover.  After  a  proper  time 
the  acid  is  thoroughly  washed  out  with  water  that  is  drawn 
under  the  cover  in  the  same  way,  and,  either  with  or  without 
saffranin  staining,  mounted  by  drawing  glycerin  under  and 
sealing  in  the  usual  way;  or  else  dilute  alcohol  is  used  instead 
of  the  osmic  acid,  and  followed  by  ammonia,  etc.,  as  indicated 
above  for  temporary  preparations. 

For  demonstrating  moulds  in  sections,  Hueppe  recommends 
11—39 


.  metbo*!  (Nos.  XIL  and  XUL). 
IbUowiiKp   atudiOication    of    the   Gram 

-  ^lil-  i    VfligaH^  #GlrM  Stuin. — The  section  hardciied  in 
mimiammmi-  for  s  lane  tun>>  b>  saturated  aniline  gvintian 
:  soiutioQ  ef  table  salt,  aiid 
» the  other  steps  are  taken.    Tlio 
iMBmbm'^^^  <»  cvBniosd  with  Qlter-paper,  iodine  water 
t  aad  removed  with  lUter  papt-r,  and 
c  lol  aUuwnl  to  fall  upon  the  section 
*»  ^aeobwiBag  and  anhydratiug:  iL 
bMOM  darkr  it  must  be  removed 
■M*  «r  fewiee,  after  which  it  is  eu- 
id  Ike  aectiao  mounted  in  balsam. 


.AtnciainrcBS. 

to  obtain  a  sure  diagnosis  of  Acti- 
ir  sections,  ti-eatment  with  acetic 
tion  in  glycerin  suffices.  For 
■  is.  Fraeiikel  employs  the  Gram 
non  stay  in  aniline  gentian  violet  for 
«!■>,  UKi  tu  the  iodine  solution  for  fifteen  min- 
iSrif-Ltnim  method  (No,  XIX.)  appears  suited 
■iuu!>  lor  Actinomyces. 


AJitEBOIDS. 

it-^-ow  in-  .tniiwboid  organism  detected  by  Laveran 
i^nMitiv  uioi-e  fuily  studied  by  Marchiafava  and  Celli, 
.0. ,  kuU  Jiiioi-s,  and  held  to  be  the  cause  of  malaria, 
.i^'itu  'n  -^auiiug  by  any  of  the  above  methods.     It 

sj.vMt>»e.  \v  liou  cover^lass  preparations  of  the  blood 
».  'uLii  ^utibyleue  blue  or  vesuvin,  to  find  within  the 
.<.i».  Lwsrc  or  smaller  irregular  spots,  colored  blue 
H»i»iii.*iav»  iuiU  Celli).  These  are  the  stained 
'w.  r.  ^ieiH'  view  of  a\\  the  developmental  forms  of 
t^v  -v  L)t»t:ijiHni  oul^"  by  examination  of  the  fresh 
.>vi.u»  ^t^es  obe  following  directions  for  this:  The 
..    .■■.*(    .uaU  toimd  in  [wtients  already  ana-mic,  and 

kv'ii  'vMiKu  i{uutiu«.'.  ;*l  au,v  rate  just  before  the  exam- 
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ination.  The  blood  is  obtained  just  before,  or  fn  the  beginning* 
of  an  attack,  by  a  needle  puncture  in  the  finger-tip  or  lobe  of 
the  ear,  after  careful  cleansing  with  water  and  alcohol.  The 
surface  of  the  drop  which  exudes  is  touched  with  a  well- 
cleaned  slide,  and  the  small  drop  of  blood  which  adheres  is 
quicidy  covered  with  a  cover-glass,  and  sealed  with  paraffin 
when  the  layer  of  blood  is  thin  enough  for  examination.  An 
enlargement  of  400  to  500  diameters  is  sufficient  for  the  inves- 
tigation, places  being  chosen  where  the  red  corpuscles  lie  flat 
and  isolated.  Few  parasites  are  usually  to  be  seen,  rarely  as 
many  as  eight  to  fifteen  in  the  same  field,  so  that  one  must  be 
prepared  to  spend  some  time  in  searching  for  them.  The  pig- 
ment granules  that  occur  in  most  of  the  amoebae  give  a  clue 
in  the  search.  Richard  recommends  the  addition  of  a  drop  of 
dilute  acetic  acid  for  the  rapid  demonstration  of  these  para- 
sites, as  it  removes  the  annoying  red  blood-corpuscles  without 
destroying  the  parasites.  According  to  Laveran,  the  addition 
of  water  is  better,  as  it  does  not  kill  the  amoebae  so  soon  as 
acetic  acid  does,  but  allows  them  to  continue  their  peculiar 
movements. 
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A  PRACTICAL  TREATISE  ON  BALDNESS. 


PREFACE. 

Most  people  object  to  being  bald.  Quite  often  unmarried 
men  say  that  they  would  not  mind  having  their  hair  fall  out 
if  only  it  could  be  delayed  until  after  they  were  married.  The 
logic  of  this  is  somewhat  obscure.  Many  persons  look  upon 
baldness  as  a  sign  of  advancing  years  and  would  fain  stay  its 
progress  on  that  account.  Others  complain  of  taking  cold 
because  the  head  is  deficient  in  its  natural  covering,  which 
compels  them  to  wear  a  silk  cap  or  a  wig.  It  is  not  to  be 
wondered  at  that  women  should  fear  the  onset  of  baldness,  as 
fine,  abundant  hair  is  an  ornament  to  a  woman,  something 
that  she  herself  takes  pride  in,  and  that  calls  forth  admiration 
from  all.  Therefore,  even  if  baldness  does  not  incapacitate  a 
man  or  woman  from  work  or  from  pleasure,  and  is,  in  most 
cases,  a  matter  of  really  very  little  importance;  yet  inasmuch 
as  there  are  a  host  of  our  fellow-men,  and  perhaps  even  of 
ourselves,  to  whom  the  matter  seems  of  considerable  impor- 
tance, it  behooves  us  to  consider  the  varieties  of  baldness  and 
the  causes  of  the  same;  and  to  learn  how  much  we  can  do  to 
prevent  the  destruction  of  the  hair  follicles  and  the  final  dis- 
appearance of  the  hair.  The  word  "  prevent "  is  used  design- 
edly, for  I  believe  that  the  preventive  treatment  of  baldness 
is  of  manifold  more  importance  than  any  curative  treatment. 

Alopecia. 

The  term  alopecia  is  derived  from  the  Greek  dXwmjZ,  mean- 
ing a  fox,  because  of  its  resemblance  to  the  appearance  pre- 
sented in  the  "  fox  mange." 

Synonyms.^ — Capillorum  defiuvium;  Athrix  depilis;   Pha- 
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indicate  that  a  disturbance  in  nerve  supply  was  at  the  bottom 
of  both  diseases.     Hairless  races  of  men  have  been  reported. 

Pathology. — The  cause  of  the  disease  is  an  arrest  of  devel- 
opment of  the  hair,  probably  dependent  upon  some  error  in 
innervation.  It  is  said  to  be  hereditary  in  some  families.  In- 
frequent opportunities  have  offered  for  the  study  of  the  dis- 
ease by  the  microscope,  but  these  have  shown  a  deficiency 
of  the  hair  follicle.  Jones  and  Atkins'  reported  a  case  in 
1875  in  which  microscopical  sections  of  the  scalp  of  a  boy 
who  never  had  hair  showed  only  a  few  aborted  hair-follicles, 
forming'  shallow  pits  in  the  epidermis  with  open  extremities 
looking"  downward.  Schede,  in  1872,  reported  two  cases,*  a 
brother  and  sister,  thirteen  and  six  years  old  respectively. 
Microscopical  examination  of  sections  of  the  boy's  scalp  re- 
vealed well-developed  sebaceous  glands  emptying  directly 
upon  the  scalp.  In  the  neighborhood  of  some  of  them  and 
just  above  their  lower  extremity,  were  found  a  g'reat  number 
of  "atheromas,"  separated  from  the  glands  by  connective  tis- 
sue, and  apparently  developed  in  a  species  of  short  tubes.  In 
structure  they  resembled  that  of  the  outer  root-sheath  of  the 
hair.  They  were  probably  rudimentary  hairs.  Hutchinson  * 
has  reported  a  case  of  congenital  absence  of  hair  in  a  boy 
three  and  a  half  years  old,  in  which  there  was  a  withered, 
atrophic  condition  of  the  whole  integximent  and  an  absence  of 
nipples.  The  mother  of  the  child  had  been  almost  wholly  bald 
from  chronic  alopecia  areata  dating  from  the  sixth  year  of 
her  age. 

Treatment— ^e  can  do  but  little  in  the  way  of  treatment 
directed  to  the  scalp  to  remedy  this  deformity.  The  best  we 
can  do  is  to  care  for  the  general  nutrition  of  the  child,  and  the 
hygiene  of  the  scalp.  Happily  in  most  cases  nature  effects  a 
cure,  and  the  hair  grows  of  i^s^f.  We  can  assure  the  parents 
that  the  probability  is  that  the  hair  will  grow  after  a  time, 
though  the  growth  may  never  be  as  full  ae  is  usual.  These 
children  often  grow  into  **  thin-haired "  adults.  Expectant 
treatment  is  that  which  we  should  employ,  merely  keeping 
the  scalp  free  from  accumulations  of  sebaceous  matter  by 
means  of  oily  inunctions.  The  oil,  such  as  oil  of  ergot,  castor 
oil,  or  olive  oil,  may  be  used  either  by  itself  or  medicated  with 
sulphur,  say  twenty-  or  thirty  grains  to  the  ounce.  The  scalp 
should  be  washed  every  few  days  with  soap  and  water,  the 
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utmost  gentleness  being;  practised.  Should  this  expectant 
plan  not  satisfy  the  family  and  friends,  then  recourse  may  be 
had  to  some  of  the  sttmulatingr  hair  washes  given  in  our  sec- 
tion upon  Alopecia  presenilis.  If  a  lichen  pilaris  condition  of 
the  scalp  is  present,  then  washing  with  the  tincture  of  green 
soap,  and  inunctions  with  oil,  will  serve  to  remove  the  accumu- 
lations of  sebaceous  matter  plugging  up  the  follicles  and  give 
the  hair  a  chance  to  grow. 


Alopecia  Senilis. 

This  is  the  baldness  that  occurs  with  advancing  years  and 
is  but  a  part  of  that  general  atrophy  or  decay  that  marks  the 
lowering  of  vitality  incident  to  the  period.  To  place  the  time 
exactly,  and  thus  to  Tnark  the  onset  of  old  age,  is  difficult.  Fop 
convenience  the  period  of  man's  prime  is  placed  usually  at 
from  the  forty-fifth  to  the  fiftieth  year  of  his  life,  and  after 
that  he  is  said  to  be  growing  old.  It  is  customary,  then,  to 
regard  a  case  of  baldness  beginning  at  about  this  time  as  one 
of  the  senile  form.  It  is  often  preceded  or  accompanied  by 
graying  of  the  hair.  Sometimes  the  hair  turns  gray  five 
years  or  more  before  it  begins  to  fall,  and  it  should  always  be 
regarded  in  a  man  of  middle  life  as  a  premonitory  symptom 
of  baldness.  On  the  other  hand,  the  hair  may  fall  without  be- 
coming gray.  When  this  form  of  baldness  begins  it  is  pro- 
gressive, though  its  rate  of  progress  varies  greatly.  Careful 
examination  of  the  scalp  shows,  in  most  cases,  no  abnormality. 
In  some  cases  there  may  be  found  a  slight  seborrhcea  sicca. 
It  begins,  in  the  great  majority  of  cases,  upon  the  vertex, 
forming  the  tonsure,  and  spreading  from  there  forward  and 
downward.  It  may  begin  anteriorly  and  spread  backward,  or 
affect  the  whole  top  of  the  head  at  once.  When  complete  the  ^ 
hair  is  absent  from  the  whole  top  of  the  head,  and  posteriorly 
to  just  where  the  hat-band  usually  rests,  or  a  little  liolow  that 
point,  that  is  from  over  the  region  of  the  aponeurosis  of  the 
occi  pi  to- frontalis  muscle.  It  is  always  symmetrical.  The 
bare  scalp  is  smooth,  oily,  shiny,  and  appears  stretched. 

While  this  form  of  baldness  most  commonly  affects  the 
scalp  alone,  it  invades  the  other  hairy  parts  at  times.  The 
hair  may  fall  from  the  pubis  and  axillae,  and  even  from  tha 
beard.    The  beard  is  very  exceptionally  affected.    Statistic* 
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are  wanting,  but  my  impression  is  that  senile  baldness  of  the 
pubic  region  and  of  the  axillae  is  more  common  in  women  than 
in  men. 

Senile  baldness,  like  premature  baldness,  affects  men  more 
frequently  than  women,  though  the  latter  become  more  often 
bald  than  we  give  them  credit  for.  In  our  times  wigs  have 
veiy  much  gone  out  of  fashion  for  men's  wear,  and  when  a 
man  is  bald,  we  know  it.  Women  can  more  readily  conceal 
their  baldness  by  the  arrangement  of  their  hair,  and  do  not 
hesitate  about  employing  the  wig  maker. 

Pathology. — In  this  form  of  baldness  there  is  a  gradual 
sclerosis  of  the  subcutaneous  tissues  of  the  scalp,  the  retro- 
grade process  beginning  in  the  arterial  supply  to  the  scalp  in 
the  form  of  a  fibrous  endarteritis  which  narrows  the  lumen  of 
the  cutaneous  arteries,  and  finally  obliterates  the  capillary 
circulation  about  the  hair  follicles.  The  subcutaneous  fat  dis- 
appears, and  the  meshes  of  the  connective  tissue  become 
smaller.  An  absolute  atrophy  of  the  scalp  results.  Neumann 
shows  that  the  part  involved  both  in  this  and  premature  bald- 
ness corresponds  quite  nearly  to  that  supplied  b}'^  both  supra- 
orbital nerves;  and  in  very  extended  cases  the  regions  supplied 
by  the  temporal  and  the  occipitalis  major  and  minor  nerves 
are  also  involved. 

Treatment. — Our  only  hope  is  to  delay  the  progress  of  the 
disease.  There  is  no  such  thing  as  a  cure  for  Alopecia  senilis. 
Prophylaxis  is  along  the  lines  laid  down  in  the  next  section 
when  writing  of  the  hj^giene  of  the  scalp.  When  the  scalp  is 
atrophied  we  can  do  nothing. 

Prognosis, — In  any  event  the  prognosis  of  a  case  is  bad. 
As  quite  exceptional  incidents  may  be  mentioned  the  growth 
of  a  new  crop  of  hair  upon  the  bald  heads  of  aged  people,  along 
with  the  eruption  of  new  teeth  in  their  toothless  gums.  Such 
events  are  so  very  rare  that  they  need  not  be  counted  on  in 
our  prognosis. 

Alopecia  Prematura. 

We  now  have  to  consider  that  form  of  baldness  which 
most  interests  us,  both  as  individuals  and  as  physicians.  It  is 
not  only  the  form  which  embraces  the  greatest  number  of 
cases,  but  also  the  one  in  which  we  can  obtain  results  as  the 


6o6 


A  Practical  Treatise  on  Baldness. 


rewaril  of  o\ir  efforts.  While  in  alopecia  adnata  and  in  alo- 
pecia areata  we  have  to  trust  in  large  measure  to  the  healing 
powei-s  of  nature,  in  alopecia  prematura  we  cau  often  greatly 
aid  nature  by  the  practice  of  our  art.  By  alopecia  prematura 
we  mean  baldness  occun'ing  before  the  forty-fUth  year.  Here 
again  we  meet  with  a  purely  arbitrary  line  of  division,  just  as 
we  did  in  alopecia  senilis.  We  should  not  hold  this  hne  as  a 
hard  and  fast  one,  for  there  are  some  people  whose  general 
conditiou  at  forty  is  such  as  to  entitle  them  to  be  regarded  as 
old.  Indeed  it  is  rather  from  the  standpoint  of  prognosis  that 
the  division  is  useful,  the  chances  of  recovering  the  lost  hair 
being  a  good  deal  better  in  those  under  forty-five  than  in  those 
over  that  age. 

There  are  two  varieties  of  premature  baldness,  namely: 
alopecia  prematura  idiopathica,  and  alopecia  prematura  symp- 
tomatica. 

Idiopathic  premature  baldness  is  that  variety  of  baldness 
that  occurs  before  the  forty-fifth  year  of  age,  and  arises  with- 
out any  apparent  disease  of  the  scalp  or  of  the  individual. 
The  advent  of  the  hair  fall  is  usually  early;  most  of  the  cases 
begin  between  the  ages  of  twenty-five  and  thirty-flve.  In  its 
course  it  greatly  resembles  the  senile  form.  It  begins  either 
at  the  vertex  and  forms  the  tonsure,  and  from  there  moves 
for^vard;  or  it  begins  anteriorly  and  moves  backward,  the 
hair  first  falling  from  the  temples,  and  thus  giving  the  indi- 
vidual a  high  forehead  and  an  intellectual  appearance.  Or 
the  hair  over  the  whole  top  of  the  head  bpcomes  thin.  In 
some  cases  a  fittle  tuft  of  hair  in  the  middle  line  and  just 
above  the  forehead  will  be  preserved  a  long  time  after  the 
whole  top  of  the  head  is  bald.  Wlien  fully  developed  the  bald 
area  extends  from  the  forehead  anteriorly,  to  just  below  where 
the  hat-band  comes  posteriorly;  and  from  the  upper  edge  of 
the  temporal  muscle  of  one  side,  to  the  corresponding  point  on 
the  other  side.  It  rarely  goes  beyond  these  boundaries,  and 
very  rarely  are  the  other  hairy  regions  of  the  body  affected. 

In  women  who  part  the  hair  in  the  middle  the  first  thing 
that  attracts  their  attention  to  their  loss  of  hair  is  that  the 
hair  in  the  part  is  growing  thin.  If  the  progress  of  a  cast?  is 
watched  it  will  be  found  that  the  process  is  one  of  gradual 
atrophy,  the  original  vigorous  hairs  when  they  fall  being  re- 
placed by  those  of  less  vigorous  growth,  and  this  substitutioa 
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of  weaker  for  strong^er  hairs  continuing"  until  only  lanug-o 
hairs  are  produced.  After  a  time  these  too  fall  and  the  scalp 
is  absolutely  bald.  Examination  of  the  scalp  shows  nothing* 
except  the  loss  of  hair,  and  in  some  cases  an  apparent  tight- 
ening of  the  scalp  upon  the  underlying  bones.  The  healthy 
scalp  is  freely  movable  upon  the  skull,  and  in  women  and 
young  people  there  is  an  appreciable  fatty  cushion  under  it. 
In  those  whose  hair  is  falling  the  fatty  cushion  is  entirely 
wanting,  and  not  infrequently  the  scalp  is  hide-bound.  Once 
begun  the  progress  of  the  hair  fall  is  steadily  from  bad  to 
worse.  The  length  of  time  that  may  elapse  between  the  onset 
of  the  diminution  of  the  hair  and  absolute  baldness  is  not 
determined  with  exactness.  In  some  people  the  process  may 
take  years,  and  in  others  a  much  shorter  time.  It  will  be  seen 
from  this  that  senile  and  presenile  baldness  resemble  each 
other  very  closely  in  their  symptoms.  The  difference  between 
them  is  mainly  in  the  absence  of  all  other  senile  changes  in 
the  latter. 

Etiology. — Many  reasons  have  been  advanced  to  account 
for  this  variety  of  baldness,  but  the  most  substantial  one  is 
heredity.  The  inherited  tendency  to  hair  fall  will  be  found  in 
most  cases.  It  is  no  uncommon  thing  to  find  the  fathers  and 
sons  of  certain  families  bald  at  an  early  age.  Such  a  family 
trait  should  be  expected  quite  as  much  as  that  of  the  resem- 
blance of  the  features,  voice,  and  gestures,  concerning  which 
there  is  no  doubt. 

Pincus '  says  that  there  are  but  two  predisposing  causes  of 
premature  baldness,  and  those  are  inheritance  and  a  chronic 
eczema  or  impetiginous  eruption  on  the  scalp  in  the  3'ears  pre- 
ceding puberty.  Of  these  he  regards  the  latter  as  the  most 
frequent,  as  it  is  often  connected  with  symptoms  of  relative  or 
absolute  debility.  Another  predisposing  cause  is  insufficient 
or  improper  attention  to  the  care  of  the  scalp.  The  rules  of 
the  hygiene  of  the  scalp  should  be  closely'  followed  b}"  those 
especially  who  are  hereditarily  inclined  to  baldness.  What 
the  hygiene  of  the  scalp  consists  in  will  be  detailed  under  the 
section  on  treatment.  The  daily  sousing  of  the  head  with 
water  combined  with  improper  drying  of  the  hair  afterward, 
is  probably  an  exciting  cause  of  baldness.  EUinger  •  has  noted 
this  habit  in  eighty-five  per  cent  of  the  cases  of  baldness  that 
have  come  under  his  observ-ation.     Sweating  of   the  head. 
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whether  spontaneous  or  iniiiict-d  by  the  wearing-  of  unven- 
tilated  and  hot  liead  gear,  is  believed  to  be  another  exriting- 
cause.  A  certain  number  of  tliose  who  are  bald  will  complain 
of  sweating  and  heat  of  the  head,  whether  it  is  covered  or  un- 
covered. Temporary  residence  at  the  sea-side,  particularly 
when  combined  with  sea  bathing,  will  hasten  the  fall  of  hair 
when  begun.  Constant  mental  strain  seems  to  be  an  active 
factor  in  premature  baldness,  Tliis  is  hut  another  way  of 
saying  tliat  heat  of  the  head  produces  baldness.  In  active 
brain  work  the  circulation  of  the  head  is  increased,  and  the 
scalp  sympatliizes  with  it  and  becomes  warmer.  Eaton^ 
found  by  actual  counting  of  heads  that  baldness  was  more 
oonimon  in  the  intellectual  and  educated  classes  than  in  those 
who  were  uneducated.  In  the  audiences  attendant  upon  the 
opera  and  the  churches  of  Biwton  from  40  io  45  per  cent  of 
the  men  were  bald;  while  the  percentage  was  onlj'  12  to 
25  in  the  crowds  visiting  cheap  museums  and  prize  fights. 
Jamieson  would  account  for  the  loss  of  hair  following  upon 
cerebral  excitement  by  the  anatomy  of  the  nerves  distributed 
to  the  scalp,  which  he  says  are  directly  connected  with  those 
distributed  to  the  pia  and  dura  mater.  The  continuous  wear- 
ing of  a  hat,  especially  a  stilf  one.  has  been  long  reputed  as  an 
exciting  cause  of  baldness.  It  is  argued  that  the  unyielding 
hat  interferes  with  the  proper  nutrition  of  the  scalp  by  pressure 
upon  the  arteries  that  supply  it,  namely  the  anterior  temporal 
in  front  and  the  occipital  and  posterior  temporal  behind,  and 
that  the  preservation  of  the  little  tuft  of  hair  in  front  is  owing 
to  the  fact  that  it  is  nourished  by  the  two  supraorbital  arteries, 
which  escape  pressure  by  lying  in  slight  concavities  between 
the  frontal  eminences.  The  presence  of  this  tuft  may  better 
be  iiccounted  for  by  its  receiving  better  nourishment  than  the 
rest  of  the  affected  scalp,  as  it  lies  over  the  belly  of  the  occipito- 
frontalis  muscle  and  not  over  its  tendon.  An  ingenious  theory 
is  advanced  by  Jamieson  as  a  reason  why  the  wearing  of  hats 
produces  baldness,  namely :  "  that  it  is  a  natural  law  that  any 
organ  the  use  of  which  no  longer  exists  and  whose  function  is 
imperfectly  filled  or  the  performance  of  which  is  perverted,  is 
apt  to  waste.  Hair  performs  the  office  of  protecting  the  scalp 
from  injury  and  blows.  When  covered,  the  necessity  for  this 
protection  is  removed,  and  the  hair  atrophies  and  withers.  At 
the  same  time  it  is  deprived  of  the  stimulus  of  the  sun  and  air. 
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and  therefore  dwindles  and  pines  away."  The  strongest  part 
of  this  theory  is  the  last  part.  The  hair  needs  light  and  air 
for  its  proper  luxuriant  growth.  The  boys  of  Christ's  Hospital 
of  London^  the  Blue  Coat  boys,  are  noted  for  their  remarkably 
thick  growth  of  hair,  and  a  similar  growth  is  found  in  men 
leading  an  out-of-door  life.  Hardy  regards  the  gouty  vice  as 
a  predisposing  cause.  Pincus^  says  that  all  forms  of  bald- 
ness are  due  either  to  primary  or  secondary  induration  of  the 
scalp;  and  that  some  of  the  causes  of  primary  induration  are 
the  action  of  cold,  as  by  an  ice  bag;  gleet;  leucorrhoea;  and 
great  depression  of  spirits  or  anxiety  of  mind  against  which 
the  patient  struggles. 

Women  less  often  become  bald  than  men  do.  Some  rea- 
sons for  this  are  as  follows :  In  them  the  fatty  cushion  under 
the  scalp  is  preserved  for  a  long  period.  They  give  more  at- 
tention, ai^  a  rule,  to  the  care  of  the  hair.  Their  hats  do  any- 
thing but  press  upon  the  head  and  protect  the  hair  from  air 
and  sunlight.  They  generally  keep  water  away  from  their 
hair  as  carefully  as  a  cat  avoids  stepping  into  the  water.  It 
is  thought  by  some  that  as  they  are  covered  with  hair  to  a 
less  extent  than  are  men,  the}''  therefore  have  more  hair-form- 
ing materials  to  put  at  the  disposal  of  the  scalp.  This  would 
indicate  such  poor  work  on  nature's  part  that  it  is  not  worthy 
of  serious  consideration. 

Pathology, — The  process  is  one  of  progressive  induration 
of  the  connective  tissue  under  the  aponeurosis  of  the  occipito- 
frontalis  muscle,  the  meshes  of  which,  becoming  lessened  in 
size,  gradually  draw  the  scalp  down  upon  the  underlying  tis- 
sues. The  hair  papillse  becoming  more  and  more  pressed  upon 
are  at  first  lessened  in  diameter  and  at  last  completely  ob- 
literated.' 

Treatment — In  the  treatment  of  alopecia  prematura  pro- 
phylaxis is  of  more  importance  than  the  best  directed  efforts 
to  restore  the  lost  hairs.  If  we  could  impress  this  fact  upon 
the  laity,  and  induce  those  who  are  bald  themselves  or  come 
of  families  in  which  loss  of  hair  occurs  early,  and  who  are  at 
the  same  time  parents,  to  place  their  children's  heads  under 
early  and  continuous  medical  care  we  could  do  much  to  prevent 
that  "  Bald  and  Toothless  Future  "  of  which  we  have  heard. 

Prophylaxis  should  be  begun  at  the  beginning  of  life  and 
continued  until  its  end,  or  until  such  time  as  it  may  seem  no 
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longer  necessary.  It  concerns  itself  with  the  hj'giene  of  the 
scalp.  The  scalp  of  the  infant  should  be  cleansed  gently  of 
the  vernix  caseosa  and  the  extraneous  substances  it  has  ^th- 
ered  during  the  process  of  pu,rturition.  For  this  soap  and 
warm  water  and  a  soft  cloth  should  be  used.  Then  the  scalp 
should  be  dried  by  gentlo  patting  with  a  soft  and  warm  cloth, 
and  then  oiled  with  sweet  almond  oi-  olive  oil,  After  the  first 
thorough  washing  the  scalp  should  not  be  washed  more  than 
two  or  three  times  a  week,  but  it  should  be  oiled  daily.  As 
the  hair  begins  to  grow  only  a  soft  brush  should  be  used  to 
arrange  it,  and  the  oiling  should  be  stopped.  Any  accumula- 
tions of  fatty  matter  should  be  removed  by  oily  inunctions,  or 
to  the  oil  some  medicament  should  be  added,  should  the  case 
prove  obstinate.  The  slightest  indication  of  disease  of  the 
scalp  should  be  properly  handled,  and  the  nutrition  of  the 
child  should  be  carefully  watched  over.  The  child's  hair 
should  be  kept  cut  short,  but  by  this  is  not  meant  that  it 
should  be  cropped  off  close  to  the  head.  A  girl's  hair  should 
be  allowed  to  grow  after  she  has  reached  her  eighth  or  ninth 
year,  because  that  will  assure  her  finer  hair  than  if  it  is  cut 
until  a  later  period  of  lite.  From  the  period  of  childhood  on 
through  life,  shampooing  of  the  scalp  should  he  practised  not 
oftener  than  once  every  two  or  three  weeks.  For  washing 
the  head  any  good  soap  may  be  used  with  warm  water,  the 
suds  being  washed  out,  and  some  oil  or  vaseline  applied  after 
drying.  Borax  and  water  cleans  nicely,  and  if  used  at  long 
intervals  will  do  no  harm.  Soap  bark  makes  a  pleasant 
shampoo.  The  yolk  of  three  eggs  beaten  up  with  a  pint  of 
lime  water  is  another  pleasant  shampoo  that  is  non-irritating. 
Sousing  of  the  head  with  water  every  morning  should  not  he 
allowed,  unless  the  hair  is  carefully  dried  and  some  oil  is  ap- 
plied to  it  to  take  the  place  of  the  oil  that  has  been  removed. 

The  hair  shoidd  be  brushed  and  combed  daily.  The  brush 
should  have  long  bristles,  set  in  clumps  wide  apart,  and  the 
bristles  in  each  chimp  should  be  of  uneven  lengths.  They 
should  be  stilT  enough  to  reach  through  the  hair,  but  not  so 
stiff  as  to  irritate  the  scalp.  The  comb  should  have  large 
teeth  set  wide  apart  and  they  should  have  perfectly  smooth 
surfaces  and  well-rounded  ends.  Once  a  day  the  hair  should 
be  brushed  until  the  scalp  feels  warm.  For  men  it  is  well  to 
advise  that  the  brushing  and  combing  should  be  done  at  the 
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same  time^  first  a  stroke  of  the  comb  and  then  of  the  brush. 
For  women  this  is  impracticable.  They  should  first  comb  the 
hair  to  open  it  up  to  the  air,  and  then  brush  it  for  stimula- 
tion. If  the  hair  is  thoroughly  brushed  and  combed  daily 
there  will  be  no  need  for  using  any  oil  as  a  "  dressing.'' 

The  scalp  should  be  kept  free  from  all  hair  pomades,  as 
they  easily  turn  rancid  and  tend  to  clog  up  the  pores  of  the 
skin.  Moreover  they  are  unnecessary  if  the  hair  is  properly 
brushed.  The  hair  should  be  exposed  as  much  as  possible  to 
the  air.  If  the  occupation  of  the  individual  is  such  that  it  is 
necessary  for  him  to  wear  a  hat  more  or  less  constantly',  then 
he  should  wear  a  soft,  light,  well-ventilated  hat.  As  the 
English  people  wear  stiff  hats  more  than  we  do,  and  do  not 
suffer  any  more  than  we  do  from  loss  of  hair,  it  does  not  seem 
probable  that  the  wearing  of  stiff  hats  does  cause  baldness. 
Still  as  soft  hats  do  not  constrict  the  head  so  much  as  stiff 
ones,  it  is  well  to  give  the  head  the  benefit  of  the  doubt. 
Working  under  hot  artificial  light  should  be  avoided.  Have 
the  light  high  up.  The  heat  from  some  of  our  new  patent 
lamp  burners  is  intense,  and  must  sweat  the  head  more  or  less. 
Women  should  not  wear  false  hair,  as  that  also  tends  to  sweat 
the  head.  They  should  not  pull  the  hair  into  positions  con- 
trary to  that  in  which  it  naturally  grows,  nor  should  they 
bum  it  with  curling  irons,  or  pinch  it  with  curl  papers.  The 
most  hygienic  way  for  them  to  wear  the  hair  is  combed  straight 
back  or  parted  on  top,  and  gathered  into  a  loose  braid  or  curl 
at  the  back.  In  both  sexes  the  general  health  of  the  individual 
is  to  be  kept  at  as  high  a  standard  as  possible. 

By  carrying  out  these  rules  for  the  hygiene  of  the  scalp  it 
is  possible  either  to  prevent  the  onset  of  baldness,  or  at  least 
to  delay  it  for  a  season.  Even  when  the  hair  begins  to  fall 
the  hygiene  of  the  scalp  should  be  continued,  and  the  general 
condition  of  the  patient  should  be  carefully  inquinnl  into  with 
the  view  of  correcting  anything  that  may  be  wrong.  We  can 
do  more  for  these  cases  in  this  way  than  by  using  so-called 
hair  remedies.  Should  the  hygienic  rules  not  have  been  pre- 
viously put  in  force,  this  should  at  once  be  done. 

The  number  of  hair  "  tonics,**  *'  invigorators,"  "  reston^rs,** 
and  the  like  that  have  been  placed  and  are  now  placed  on  the 
market  is  very  great.  They  gain  what  little  reputation  they 
enjoy  mainly  from  their  having  been  used  in  tlve  symptomatic 


form  of  premature  baldness.  The  only  thing  that  can  be  done 
In  the  idiopathic  form  is  to  avoid  doin^  barm,  to  use  a  mild 
stimulant,  and  to  keep  the  scalp  in  a  good  condition.  These 
indications  are  fulfilled  by  followiug  out  the  rules  of  the  hygiene 
of  the  scalp.  Still  it  is  necessary  to  prescribe  some  wash,  oil, 
or  ointment  to  obtain  a  little  more  stimulation  in  certain 
cases,  and  in  order  to  give  us  a  chance  to  exercise  choice  and 
to  change  from  time  to  time  the  following  suggestions  are 
given. 

Anderson  recommends  the  use  of  tar  internally,  from  two 
or  thi'ee  drops  up  to  half  a  drachm  of  the  following  mixture 
being  taken  tliree  times  a  day. 

IJ   Picis  liquida;  opt., =1. 

Bpt.  rectiflcati, 3  i. 

M. 

The  smaller  dose  is  first  to  be  administereti,  and  gradually 
increased. 

Hai-dy  places  most  reliance  upon  a  pomade  composed  of 
beef  marrow,  CO  parts;  castor  oil.  30  parts;  and  gallic  acid,  3 
parts. 

Pilocarpine  has  been  reported  by  some  to  cause  the  hair  to 
grow  even  upon  bald  heads,  liypudermii-s  being  employed,  I 
have  had  no  experience  with  this  method.  The  jaborandi 
pomade  mentioned  under  alopecia  areata  has  not  given  satis- 
factory results  in  premature  baldness.  Still  it  is  worth  while 
to  trj'  this  drug  in  appropriate  cases.  Jaborandi  certainly 
increases  the  cutaneous  circulation,  and  it  would  therefore 
seem  rational  to  suppose  that  in  some  cases  of  baldness  due  to 
malnutrition  of  the  papillje,  it  might  do  good.  Lassar  '*  recom- 
mends its  use  in  either  one  of  the  two  following  ointments: 

B   Hydrochloi'ato  of  pilocarpine,  .        ,     ZO  grains. 

Vaselin, 5  drachms. 

Lanolin,       ......       2  ounces. 

Oil  of  lavender,  .  ,25  drops. 

M 
Or, 

IJ  Hydrochlorate  of  pilocarpine, 
Hydrochlorate  of  quinine. 
Precipitated  sulphur. 
Balsam  of  Peru, 
Ox  marrow,        .... 

M. 


30  gralQS. 

1  drachm. 
2i  drachms. 

5  drachms. 
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Pincus  "  advises,  in  acute  cases,  that  all  stimulating  reme- 
dies be  abstained  from,  and  that  the  patient's  diet  and  habits  of 
life  be  regulated  so  that  both  shall  be  of  the  least  exciting  kind. 
He  directs  the  application  to  the  scalp  of  a  two-per-cent  solu- 
tion of  bicarbonate  of  soda,  about  one  or  two  tablespoonfuls 
of  it  being  sopped  on  for  two  to  five  minutes  with  a  soft  hair 
brush  or  sponge.  After  using  this  for  two  to  four  days, 
an  interval  of  equal  length  should  be  taken,  during  which 
nothing  is  to  be  applied  to  the  scalp  excepting  a  little  oil  on 
the  first  and  second  day.  After  a  year's  use  of  the  soda, 
stronger  remedies  should  be  resorted  to  if  the  hair  is  still 
falling. 

Qalvanism  and  massage  are  two  agencies  for  good.  They 
need  not  be  repeated  more  than  twice  a  week.  It  probably 
does  not  make  much  difl'erence  whether  the  ascending  or  de- 
scending current  is  employed  or  what  forn  of  electrode  we 
use.  A  metallic  roller  electrode  will  be  found  convenient,  the 
current  from  ten  or  twelve  cells  being  allowed  to  pass  for 
three  to  five  minutes.  Massage  of  the  scalp  commends  itself 
as  a  rational  procedure.  It  is  well  spoken  of,  and  worthy  of 
trial.  As  we  will  have  occasion  to  speak  of  a  number  of 
stimulating  remedies  for  use  on  the  scalp  in  the  section  upon 
symptomatic  premature  alopecia  we  will  not  give  them  here. 

Prognosis. — The  prognosis  of  idiopathic  premature  bald- 
ness is  not  good.  It  is  founded  on  several  factors.  In  the 
first  place,  if  the  patient  comes  of  a  family  in  which  baldness 
is  a  marked  trait,  it  is  worse  than  when  the  contrary  obtains. 
In  the  second  place  comes  age.  If  the  patient  is  under  thirty 
and  will  devote  sufficient  time  to  the  care  of  his  hair,  it  is 
possible  to  do  something  for  the  case.  If,  on  the  other  hand, 
the  patient  is  in  the  forties,  there  is  not  much  hope  for  us  to 
do  anything  except,  perhaps,  to  check  the  fall  for  a  season. 
In  the  third  place  we  have  the  rate  of  hair  fall.  Should  we 
find  by  counting  the  hair  that  falls,  that  the  uncut  hairs  in 
a  man  or  the  hairs  under  six  inches  long  in  a  woman  form  more 
than  one  quarter  of  the  whole  number  of  fallen  hairs,  the 
prognosis  is  bad,  and  unless  we  can  reduce  these  proportions, 
the  disease  is  progressive.  To  count  the  hairs,  a  verj'^  tedious 
process,  the  patient  should  gather  all  the  hair  that  falls  for 
three  successive  days,  each  day  by  itself.  Then  each  day's  fall 
i3  to  be  counted,  and  the  proportions  ascertained.    After  a 
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month  or  six  weeks  the  same  counting  is  to  be  repeated.  An- 
other method  of  ascertaining  the  progress  of  the  case  is  pro- 
posed hy  Unna.'*  It  is  that  the  fallen  hair  be  gathered  into  a 
little  bundle  with  the  roots  all  one  way,  so  that  their  couditioii 
may  be  readily  seen.  So  long  as  the  Tall  is  rapid  many  hairs 
will  be  found  which  have  just  past  the  papilla  stage,  whose 
knob-like  roots  are  still  long  and  are  often  furnished  with  an 
elongiit.ed  epithelial  projection.  The  less  the  fall  is  the  fewer 
of  these  roots  will  be  found,  till  only  the  i-onnded  full  roots  are 
met  with,  showing  that  the  hair  has  reached  full  maturity, 
and  therefore  has  not  been  prematurely  shed. 

Alopecia  Pkematura  Symptomatica. 

Having  considered  premature  baldness  arising  without  any 
apparent  disease  of  the  scalp  or  of  the  general  econeray,  we 
now  pass  on  to  the  study  of  premature  baldness  in  which  some 
disease  of  the  scalp,  or  some  general  malady  may  be  assigned 
as  a  cause.  Apart  from  etiology  this  form  of  prematm^  bald- 
ness is  almost  Identical  with  that  just  described.  It  has  four 
varieties,  namely;  1.  Alopecia  furfuracea  sen  pityroides;  2. 
Alopecia  syphilitica;  3.  Defluviuni  capLIlorum,  and  4,  Alopecia 
follicular  is. 

1.  Alopecia  fnrfuracea  sen  pifjfroides. — This  is  the  form 
most  frequently  met  with,  and  the  one  in  which  we  can  obtain, 
ofttimes,  good  results  directly  by  our  treatment.  As  its  name 
indicates  it  is  complicated  with  and  is  due  to  a  seborrhcea  or 
pityriasis  of  the  scalp.  It  is  very  important  that  it  should  be 
recognized  that  dandruff  may  give  rise  to  baldnees,  as  thus  it 
will  be  considered  to  he  woi'th  while  to  give  attention  to  the 
former  in  ordei-  to  prevent  the  latter. 

There  is  a  difference  between  seborrhcea  sicca  and  pityriasis, 
though  both  are  commonly  spoken  of  under  the  name  of  dan- 
druir.  By  seborrhcea  sicca  is  meant  an  accumulation  upon  the 
scalp  of  sebaceous  matter  forming  more  or  less  abundant  and 
thick  grayish  fatty  plates,  that  may  be  picked  off  of  the  scalp 
and  that  may  mat  the  hair  together.  Usually  the  scalp  will 
be  pale  in  color  when  the  sebaceous  matter  is  removed.  At 
times  it  will  be  somewhat  i-eddened.  Pityriasis  capitis  consti- 
tutes that  form  of  dandruff  in  which  the  scalp  is  found  to  be 
covered  with  thin,  easily  detachable  scales,  that  fly  off  from 
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the  scalp  and  fall  upon  the  coat  collar  like  snow.  The  scalp 
may  show  no  change  in  color  or  it  may  be  a  little  redder  than 
normal.  By  some^  notably  Unna  of  Hamburg,  both  forms  are 
regarded  as  varieties  of  eczema^  and  have  been  named  eczema 
seborrhoicum.  The  supporters  of  this  view  believe  that  the^ 
sebaceous  glands  have  nothing  to  do  with  the  disease.  Whether 
they  are  right  or  not  is  not  yet  determined.  Happily  it  makes 
no  difference  as  far  as  the  patient  is  concerned. 

Alopecia  pityroides  has  two  stages.  The  first  or  premoni- 
tory stage  continues  for  some  two  to  seven  years  and  is 
marked  by  the  presence  of  a  greater  or  lesser  amount  of 
dandruff^  and  by  dryness  of  the  hair.  The  second  stage  then 
follows^  when  to  the  dandrutf  is  added  a  more  or  less  rapid 
loss  of  hair.  In  this  form  of  baldness  the  whole  top  of  the 
head  is  more  frequently  affected  from  the  beginning  than  in 
the  preceding  form,  though  it  may  follow  exactly  the  same 
course.  The  hair  is  dry,  and  becomes  progressively  thinner  in 
diameter  and  less  in  amoimt  until  absolute  baldness  results. 
The  dandruff  is  present  until  there  is  a  marked  diminution  of 
the  hair,  when  it  decreases,  and  finally  disappears  as  baldness 
is  pronounced.  The  scalp  is  usually  itchy  at  times,  especially 
when  the  head  is  hot,  as  when  sitting  under  a  hot  artificial 
light.  The  baldness  does  not  exceed  the  limits  occupied  by  the 
idiopathic  form. 

This  variety  of  baldness  usually  begins  quite  early  in  life, 
somewhere  between  the  twentieth  and  thirtieth  vear,  and 
affects  both  sexes.  Indeed  it  is  said  to  be  more  frequent  in 
women  than  in  men,*though  less  persistent.  My  own  experi- 
ence does  not  accord  with  this,  as  I  have  had  nearly  twice  as 
many  men  as  women  with  it. 

Etiology. — The  cause  of  this  variety  of  baldness  is  the  ac- 
companying seborrhoea  or  pityriasis.  This  was  accepted 
without  question  until  Malassez  1*  and  Chincholle  ^*  in  1874  de- 
clared their  belief  that  the  disease  was  due  to  a  parasite, 
which  they  described.  Bizzozero  ^*  has  shown,  more  recently, 
that  spores  identical  with  those  of  Malassez  and  Chincholle 
are  found  quite  generally  upon  the  normal  human  scalp. 
Lassar  and  Bishop  ^"  believe  that  the  disease  is  contagious  and 
is  frequently  transmitted  by  brushes  and  combs,  especially 
those  of  barbers.  They  would  explain  the  comparative  im- 
munity of  women  by  the  fact  that  they  are  less  exposed  than 
12—41 
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K  at  tlw  hands  of  the  barber.    They  found  that  it  was  pos- 

•  to  produce  baldness  upon  Quinea-pi^  by  rubbing  into 

ir  backs  jx.  pomade  composed  of  the  scak>s  taken  from  the 

fp  of  a  man  who  was  losing  his  hair  on  account  of  danUi'utT, 

-  nibbed  up  with  vaseline.    Tlie  baldness  nas  produced  in  other 

XSuittMk-pigA  aod  rabbiw  by  rubbing  into  their  backs  a  pomade 

*d  th<*  :scnJL-s  from  the  first  Guinea-pi^s  back.     This  experi- 

DMDt  abuuld  bv  repeiibed.     Of  late  years  the  opinion  is  gaining 

:  slopecia  pityroides  is  contagious,  and  due  to  a 

Thus   far   no  specillc   organism   has   been 


r  tlM   duadrulT  that  causes  the  loss  of  hair  is  a 

h  »  pityriasis,  or  :i  sebon-ho^al  eczema;  whether  it  is 

H»b»apMi*aitoaad  contagious  or  not;  the  fiictthat  interests 

bflMUl  t»  tbat  Ik  cerCain  condition  of  the  scalp  which  we  have 

BMV  aaeuaaDUMMl.  fur  a  long  time,  to  call  dandruff,  does  cause 

I  M*  r«nadC  bohltH^Ki.    All  conditions,  therefore,  that  produce 

*  dkmitwlF  tu^jr  caiUM  boldness.    But  dandruff  does  not  neces- 

f  a»nl;  l^MtlWl  baldnwa.    Thoiw  people  who  naturally  have  very 

t  olten  tHcapv  becoming  bald  on  account  of  the 

Mir  huir  ulTers  to  the  conditions  producing  it  in 

lee*  fortunate  subjects, 

r*wAoti>t/y.— The  pathology  of  seborrhoea  sicca  is  simple. 
\\  ;v  fc  I'uiK'tiunul  derjiUgvment  of  the  sebaceous  glands  on 
avi<.Miii  of  \vtiich,  insteuAi  of  the  normal  oily  secretion  being 
loi  iiiv-U.  ;  lu-  translunnation  of  the  lining  cells  of  the  glands 
s,K'(k-*,t  Lttie  jihoct  of  completion,  and  a  more  consistent  fat  is 
[nvvtunii.  1,'u  jA.vouct:  of  this  the  hair  is  not  furnished  with 
iij,  ;iiv't>vr  utTKanc  ami  becomes  drj-.  As  is  well  known  the 
M-ivuvvus  srlaaus  t.vnimunicate  with  the  upper  part  of  the  hair 
loiUvU'>  Aud  lE  E>  prvibable,  therefore,  that  any  disturbance  of 
Uk-  toiiiH.-:-  wiU  bi>  s\Tupathized  ta  by  the  latter.  In  sebor- 
rthwt  sivva  ther*^  is  an  em.>r  in  the  nutrition  of  the  sebaceous 
j;i:ttKts.  .tin;  ;»ftor  a  lime  the  hair  follicles  likewise  show  an  in- 
leifi'iviuv  m  ilu'ir  nutrition  by  the  hairs  becoming  too  early 
!iKvsoii.>l  fi>*ni  their  papill;e  and  cast  off.  In  the  course  of 
\iMi>s  the  iMpilliv  bivonie  atrophied,  can  produce  no  more  hair, 
and  inTuianent  Ivildness  becomes  established,  Tlie  normal  life 
of  a  hail-  is  fi»ni  three  months  to  a  j-ear. 

In  aK'iKvia.  as  alri'ady  noted,  thei-c  is  a  marked  increase  in 
the  uumU'r  ot  young.  Immature  hairs  shed.    The  proportion 
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between  them  and  the  fully  formed  mature  hairs  that  fall  is 
much  greater  than  in  the  normal  state.  As  the  papillae  lessen 
in  diameter  the  hairs  they  produce  become  progressively 
thinner,  and  as  they  are  earlier  cast  off  than  they  should  be, 
they  do  not  attain  to  their  normal  length. 

The  supporters  of  the  parasitic  theory  of  the  disease 
believe  that  the  parasite  attacks  the  hair  follicles,  as  well  as 
the  scalp.  Thus  Malassez  sa^'s:  "The  parasite  causes  an  irri- 
tation of  the  follicular  walls,  followed  by  their  hypertrophy. 
This  closes  the  cavity  of  the  follicle,  causes  a  fibrous  trans- 
formation of  its  walls,  and  finally  a  fall  of  the  hair."  Malassez 
described  what  he  regarded  as  the  parasite  causing  these 
alterations  as  "constituted  of  spores  without  tubes  of  myce- 
lium, generally  oval  in  shape,  seldom  spherical,  and  very 
smalL  It  inhabits  the  corneous  layer  of  the  skin,  and  pene- 
trates the  follicles,  but  does  not  reach  the  orifice  of  the  seba- 
ceous glands."  As  this  micro-organism  has  been  found  to 
be  very  commonly  present  on  the  normal  scalp,  it  is  highly 
probable  that  it  is  not  the  cause  of  baldness,  but  only  a  matter 
of  scientific  interest. 

Treatment. — As  in  the  idiopathic  form  of  premature  bald- 
ness, so  here,  prophylaxis  is  of  far  more  value  than  is  specific  , 
treatment.  Prophylaxis  consists,  in  the  first  place,  of  con- 
formity to  the  already  detailed  laws  of  the  hygiene  of  the 
scalp.  If  the  general  health  can  be  maintained,  and  the  scalp 
not  only  kept  clean  and  in  vigorous  condition,  but  also  pro- 
tected from  harmful  influences,  dandruff  will  not  form.  Should 
dandruff  be  found  no  delay  should  be  allowed  until  it  is  sub- 
jected to  proper  treatment.  If  it  is  cufed  or  held  in  check 
baldness  will  not  supervene.  Even  if  the  hair  has  already 
begun  to  fall  we  must  address  ourselves  to  the  treatment  of 
the  seborrhoea  or  pityriasis.  There  is  no  "hair-grower" 
known.  All  that  we  can  do  is  to  keep  the  scalp  in  good  con- 
dition and  thus  give  nature  a  chance  to  effect  a  cure. 

If  dandruff  is  present  in  large  amount,  so  that  it  forms 
cakes  or  a  thick,  greasy,  rather  powdery  mass  throughout  the 
hair,  the  scalp  should  be  soaked  at  night  with  sweet  almond 
or  olive  oil,  and  the  head  enveloped  in  a  towel.  The  next 
morning  the  head  is  to  be  thoroughly  washed  with  soap  and 
water.  If  the  dandruff  is  in  less  amount  we  can  proceed  at 
once  to  wash  the  head.    It  is  well  to  warn  the  patient  before 
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,ie  head  is  washed,  that  ii.  good  deal  of  hair  will  fall  out  with 
he  washing,  but  that  it  does  not  make  any  dillerence,  as  they 
were  hairs  ready  to  fall  anyway.  If  this  warning  ia  not  given 
tho  patient  may  be  alarmed,  and  the  physician  blamed.  It 
does  not  make  much  difference  what  soap  is  used.  The  tinc- 
ture of  green  soap  is  a  convenient  one  where  there  is  no  irrit-i- 
tion  of  the  scalp.  It  forms  an  excellent  lather.  It  should  Ik- 
used  by  means  of  a  flannel  cloth  or  sponge  which  is  dipped  in 
tho  soap  and  then  in  the  warm  water  and  then  rubbed  on  the 
Kcalp.  Sarg's  liquid  glycerin  soap  is  an  elegant  preparation, 
and  much  milder;  but  hard  to  And  in  this  country  and  much 
more  expensive.  Pear's  glycerin  soap,  pure  castile  soap,  soap 
bark  or  any  good  toilet  soap  answer  perfectly.  Should  the 
scalp  be  iri-itable,  then  it  is  better  to  use  no  soap,  but  wash 
the  head  with  a  mixture  of  tho  yolks  of  three  eggs  to  a  pint 
of  lime  water.  The  vast  majority  of  scalps  bear  soap  without 
barm.  Ha\'ing  removed  the  crusts  or  scales  the  chosen  oint- 
ment, oil,  or  lotion  is  to  bo  applied  at  once. 

Sulphur,  acconling  to  my  experience,  should  be  placed  at 
the  head  of  the  list,  of  our  remedies  in  alopecia  furfuracea.  It 
exerts  a  marked  curative  action  in  all  forms  of  sebaceous  dis- 
■  ease,  and  promotes  corniflcation.  The  objections  to  it  are  that 
it  is  but  very  slightly  soluble,  and  is  apt  to  leave  a  yellow 
pDwdeiy  deposit  upon  the  scalp  and  hair  if  carelessly  used.  It 
may  be  exhibited  in  castor  oil,  vaseline,  lard,  or  lanolin.  The 
latter  substance  is  a  disagmniblf  one  to  use;  and  I  have  had 
so  many  unfortunate  ■'K|ji'rjfiici',s  wilh  it.  tliiit  I  b;ive  given  it 
up  for  use  on  the  scalp.  It  is  a  good  rule  to  use  no  thick  oint- 
ment as  an  excipienl^  for  remedies  to  be  used  on  the  scalp,  as 
they  tend  to  stick  the  h[iir  together,  and  form  an  unpleasant 
mess.  Whethera  perfume  shall  be  used  or  not  for  pomades  is 
a  matter  of  individunl  taste.  To  return  to  our  sulphur.  The 
strength  to  be  employed  is  from  thirty  to  sixty  grains  to  the 
ounce.  This  should  be  applied  every  night  for  two  or  three 
weeks;  then  the  scalp  should  be  washed,  and  the  remedy  ap- 
plied again.  Now  it  should  be  used  every  other  night,  for 
another  period  of  three  weeks;  then  twice  a  week,  and  so 
taper  ofl,  as  the  case  progresses  to  recoverj-.  The  remedy 
should  be  applied  to  the  scalp  and  not  to  the  hair,  and  there 
is  no  need  of  using  great  quantities.  Any  superfluity  of  grease 
that  may  get  upon  the  hair  may  be  removed  by  a  towel  moist 
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ened  in  cologne  water  or  ether.  Should  the  sulphur  irritate 
the  scalp^  stop  it  for  a  time^  use  olive  or  almond  oil  till  the 
irritation  subsides,  and  then  begin  again  with  an  application 
of  less  strength.  This  treatment  is  to  be  persisted  in  for  a 
year  at  least.  The  precipitated  sulphur  is  the  form  of  sulphur 
most  frequently  used^  but  the  washed  sulphur  will  answer 
equally  well. 

Mercury  is  very  useful  in  these  cases.  A  very  elegant 
formula  is  that  of  Prof.  E.  B.  Bronson,  of  the  New  York  Poly- 
clinic^ as  follows : 

9  Hydrarg.  ammon., 3i. 

Hydrarg.  chlor.  mitis, 3ij. 

Vaselini, §i. 

M. 

This  will  be  found  of  great  service  in  the  milder  forms  of 
dandruff  in  which  baldness  has  not  begun.  It  is  of  the  consis- 
tence of  a  Mayonnaise  dressing  when  it  is  properly  made. 
Naturally  mercury  is  used  by  those  who  believe  in  the  parasitic 
origin  of  the  disease.  Lassar  claims  excellent  results  from 
his  plan  of  treatment,  which  is  as  follows :  The  head  is  to  be 
vigorously  washed  for  ten  minutes  each  day  with  a  tar  soap 
that  forms  plenty  of  suds.  The  suds  are  to  be  washed  out  with 
warm  water  followed  by  cold  water,  th<f  scalp  dried,  and 
anointed  with 

9  Solution,  hydrarg.  bichlor.  (0.5  per  cent  strength), 

Qlycerini, 

Spiritus  odorati, aa    p.  ae. 

M. 

Then  the  scalp  is  to  be  rubbed  dry  with  absolute  alcohol 
containing  one  half  of  one  per  cent  of  naphthol.  Finally  the 
following  oil  is  to  be  applied : 

IJ  Salicjiic  acid, 3  ss. 

Tincture  of  benzoin, ^v.  xlv. 

Neat's  foot  oil, 3  iij. 

M. 

This  procedure  is  to  be  repeated  daily  for  six  to  eight 
weeks  and  then  less  often.  In  obstinate  cases  the  mercurial 
solution  is  to  be  used  many  times  a  day.  As  substitutes  for 
this  plan  of  treatment  he  commends  the  use  of  equal  parts  of 
oil  of  turpentine  and  oil  or  dilute  alcohol,  or  this: 
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StttatiniMl  salphtir, 
Sucse-iuarfe  tiX. 


gr.  XV. 

pr.  Ixv. 


iHr  nwnmmafuds  the  U8<*  of  equal  parts  or  oil  of 
EteBtniil  9\<etx«  of  uifrcttry  t^ci-nlL-d  with  the  oil  of 

RBBp  be  lUMfuU  and  ik  highly  commended  by  some 
itAflritiaL    Time  per  cent  appears  to  l)c  the  pre- 
tsteHfi^    &le%  formula  for  it  is: 

B  Plv»  HMiWBln, gr,  xv. 

C^BtarmL 3iisB. 

^hn>h-V  ad   :i. 

HfclsiMn  at  Ptrro, gtt.  ij. 

» ta»  Ge  bv  nibbed  into  the  scalp  daily  with  a  piece  of 
A^oap  eunCntning  ;iM  excess  of  fat  and  three  per  cent 
I  :tml  sulicylic  acid  has  recently  been  most  liighly 
i  by  KcbhofT.  of  Elbcrfekl  (ITeberfettetc  R«sorciusalicyI- 
hiDwaui  probable  that  it  would  make  an  agreeable  and 
ot  application  for  theiie  cases.  Tar  is  one  of  our  best 
ivtnwUes  for  use  on  the  scalp.  The  objections  to  it  are  its 
luUu-  and  odor.  Heitzrnaiin,  of  this  city,  at  one  time  used  it 
\tff*  fxtfiisiveiy  in  the  trt»atmont  of  baldness,  and  reported 
s«.>uit'  oxcellerit  results.  He  prefers  the  crude  oil  of  birch, 
VoU'uiii  rusi'i)  in  the  strength  of  ten  to  twenty  per  cent  in  an 
otutiin  lit  of  vaseline  and  paraffin,  with  some  perfume  to  cover 
ihv  xiiifll  of  the  tar.  Tliis  is  to  be  alternated  with  sulphur 
;iikI  ivhite-pivcipitate  ointments.  A  formula  of  Piffard  for 
liio  oiiiployment  of  tar  is: 
1(    IVis  hiiukUv, 

^>l,  )av;iiidHlu', aa     3  i. 

^M.  piNi  svlvestris, 3  vi. 

M. 

Na|>ihi'l  .f  in  tlve  to  ten  per  cent  strength,  and  hydrate 
\^  I'hti'r.tl  nf  atKutt  the  same  pi-oportlon,  are  both  curative  of 
Ihv  ^'.ilp  Alfivlion  and  therefore  helpful  in  checking:  tlje  fall  of 

Whi'ti  Iho  fall  of  the  hair  is  pronounced,  and  the  scalp 
iVlKvlu'ii  hiiH  les.'ii'ued  then  we  need  stimulation.  From  any 
\i\  iliw  ^«l>v<«it>  ^iveu  preparations  we  get  all  the  stimulation 
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we  need,  and  they  are  the  ones  most  worthy  of  confidence. 
The  tincture  of  capsicum,  and  that  of  cantharides  are  much- 
used  stimulants,  in  the  streng^th  of  one  to  three  drachms  to 
the  ounce  of  water.  The  tincture  of  nux  vomica,  one  drachm 
to  the  ounce,  is  an  old  war  horse.  The  stronger  water  of  am- 
monia has  likewise  been  used  much.  The  oils  of  rosemary  and 
of  mace  have  been  credited  with  curative  properties.  All 
these  may  be  used  separately  or  variously  combined  according 
to  fancy. 

Pincus,  who  has  written  more  than  any  one  about  baldness, 
and  is  entitled  to  be  heard,  advises  in  the  first  stage  of  alopecia 
furfuracea  the  use  of  a  solution  of  bicarbonate  of  soda  strong 
enough  to  redden  the  forehead.  This  is  to  be  rubbed  in 
thoroughly  at  night,  the  head  is  to  be  covered  with  a  compress 
soaked  in  the  solution,  and  an  oiled-silk  cap  is  to  be  worn  over 
all  during  the  night.  This  will,  unfortunately,  discolor  the 
hair.  In  the  second  stage,  an  ointment  of  eighty  grains  of 
tannin  to  the  ounce  of  rose  ointment  is  to  be  applied  every 
night,  the  head  being  washed  every  second  or  third  day.  He 
also  recommends  the  following  lotion : 

9  Lactic  acid, ni  vij.-xv. 

Boracic  acid, gr.  xxx.-  3  i. 

Alcohol, 3  i. 

Distilled  water,  .        ,        .ad  3  viij. 

M. 

Or  this  ointment : 

5  Lactic  acid,     .        .        .        ,        .  TTiiij.-x. 

Boracic  acid, grs.  xxx.-xlv. 

Lard  or  vaseline,     .  .    ad  3  i. 

Oil  of  bergamot,      .        .        .        .  q.  s. 
M. 

Either  of  these  is  to  be  rubbed  into  the  bald  places  once  or 
twice  a  day  for  two  or  three  weeks,  a  nd  then,  after  a  pause  of 
a  few  days,  the  following: 

IJ  Bicarbonate  of  soda,    ....    gr.  x.-xxx. 

Lard  or  vaseline, 3  i. 

Oil  of  bergamot, q.  s. 

M. 

is  to  be  used  for  one  week,  and  the  remedies  alternated  for  a 
year. 
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So  much  for  local  treatment.     The  subjects  of  dandruff  are 
usually  not   in  perfect  health.     Ttie  de^'iation   from  normal 
[   may  he  very  slight,  but  it  is  there.    The  condition  of  the  scalp 
I  is  apt  to  errow-  better  and  worse  as  they  themselves  are  iu 
I   bctt«r  or  worse  coDditiua.     We  should  see  to  it  that  our  pa- 
I  tients  axv  ivj^uiar  in  all  tbetr  habits,  and  should  \n-  prepared 
f   to  give  tonics,  which  usually  are  indicated,  or  other  proper 
\   remedy,  according  to  the  nature  of  the  case. 
I         Prognosis.— VL  the  patient  is  a  woman  and  the  treatment 
\  is  begun  before  the  baldness  is  pronounced,  the  chances  are 
I   that  the  disease  may  be  checked,  and  that  the  hair  will  grow 
I   air^in.    The  prognosis  in  regard  to  men  is  not  so  good  as  to 
L  the  hair  growing  again,  but  we  can  encourage  our  patients  by 
f  the  assurance  that  if  they  carefully  carry  out  directions  they 
\   can  succeed  in  keeping  what  hair  they  hare.     If  the  treatment 
is  be^un  \-ery  early  the  prognosis  is  favorable  in  either  sex. 
If  there  is  a  family  history  showing  a  tendeDcj'  to  baldness, 
the  prognosis  will  be  rendered  so  much  worse.     It  is  prudent 
alwa\*s  to  tell  patients  that  they  cannot  expect  to  see  im- 
mediate and  brilliant  results;  that  the  progivss  is  measured 
1»>-  months  rather  than  wevks;  and  to  stipulate  for  at  least 
one  year  of  patient,  caivful.  and  persistent  tre;itmeiit.     '\\'Tiat 
was  s:iid  under  prognosis  in  alopecia  prematura  idiopathica 
(p;igv  6i;i)  applies  also  to  alopecia  prematura  symptomatica. 

i.  Alopeviii  SyphHilica. — Baldness  due  to  sj-philis  may 
make  its  appeai-anoe  either  early  or  late  iu  the  disease,  but  is 
met  with  most  otteo  durintr  the  early  months.  It  occurs  both 
in  beuign  and  malignant  cases:  more  friHiuently  in  the  latter. 
It  maiiifi'sts  itself  in  two  varieties;  a  more  or  less  general  and 
temporary  variety;  and  a  localized  destructive  and  permanent 
variety. 

It  is  the  first  of  these  that  occurs  in  the  early  months  of 
the  distMse.  Usually  it  is  but  a  thinning  of  the  hair.  Often 
there  will  be  disseminated,  ragged,  irregular  bald  spots  upon 
the  head,  ^ving  an  appeanince  similar  to  what  would  obtain 
by  taking  a  rather  dull  pair  of  shears  and  cutting  the  hair 
carelessly,  Rart'ly  the  hair  falls  fivm  all  hairj-  regions,  and 
tlie  pationt  is  coinplotely  hakl,  Slopping  short  of  complete 
baMness  we  not  iuri>Hniently  meet  with  loss  of  hair  from  other 
regions  than  the  scalp.  The  broken  arch  of  the  eyebrow  is 
characteristic  and  always  suggesti%e.    The  eyelashes  less  fru- 
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quently  suffer.  The  pubic  hair  is  often  affected,  especially, 
according  to  Foumier,  in  women.  With  the  hair  loss  there 
may  be  a  varying  amount  of  seborrhoea.  In  the  second  variety 
the  loss  of  hair  is  localized,  the  patches  varying  greatly  in 
size  from  the  size  of  a  pea  up  to  a  large  area.  This  form  of 
baldness  is  always  preceded  by  destructive  disease  of  the 
follicles  or  of  the  scalp.  The  process  may  be  either  one  of 
absorption  of  syphilitic  deposit  in  the  follicle  or  of  ulceration. 
It  belongs  more  properly  to  what  we  have  termed  alopecia 
foUicularis,  but  is  placed  here  for  convenience. 

It  is  said  that  in  inherited  syphilis  more  or  less  local 
alopecia  is  sometimes  met  with,  specially  on  the  fronto-tem- 
poral  region,  and  Keyes  gives  two  references  in  support  of 
this  affirmation. 

Etiology. — The  cause  of  this  form  of  baldness  is  syphilis. 
This,  however,  acts  in  two  ways  in  producing  the  two  varieties. 
In  the  first  variety  it  is  the  syphilitic  hydraemia  and  cachexia 
that  causes  the  hair  fall.  The  nutrition  of  the  hair  is  inter- 
ferred  with  just  as  in  other  cachexias,  and  the  hair  falls  in  con- 
sequence. It  is  to  the  same  condition  that  the  accompanying 
seborrhcea  is  due  which  further  aids  in  the  production  of  the 
hair  fall.  In  the  second  variety  it  is  the  deposit  of  syphilitic 
material  in  the  scalp,  which,  either  from  absorption  or  ulcera- 
tion, destroys  the  hair  follicle.  It  is  said  that  the  disease  was 
more  common  when  the  use  of  mercury  was  abused,  and  that 
the  mercury  was  the  cause  of  the  disease.  But  the  hair  of 
syphilitics  falls  quite  independently  of  the  administration  of 
mercury. 

Diagnosis. — Syphilitic  alopecia  needs  to  be  diagnosed  from 
idiopathic  premature  baldness;  from  alopecia  furfuracea,  and 
alopecia  areata;  and  from  the  alopecia  due  to  favus.  If  the 
picture  of  syphilitic  alopecia  is  once  impressed  upon  the  mind, 
there  will  be  no  difficulty  in  recognizing  it  again. 

It  differs  from  the  first  two  in  its  Irregularity  of  distribu- 
tion, in  its  sudden  onset,  in  the  broken  arch  of  the  eyebrow, 
and  in  its  more  general  involvement  of  the  body.  These 
symptoms  should  arouse  our  suspicions,  and  then  we  can  get 
some  history  of  the  disease. 

From  alopecia  areata  it  diffei's  in  forming  bald  patches  of 
irregular  shape,  which  are  somethnes  not  completely  bald; 
whereas  alopecia  areata  is  characterized  by  perfectly  circular 
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or  oval,  entirely  bald  patches.     The  history  of  the  two  diseases 
is  entirely  dissimilar. 

The  foregoing'  diagnosis  refers  to  the  baldness  due  to  the 

syphilitic  cachexia.     That  form  which  is  due  to  destruction  of 

tissue  would  not  be  mistaken  for  any  other  variety  of  baldness 

■  excepting  that  due  to   favus.     In  both  there  are  iiTegular 

[  patches  of  baldness  with  cicatricial  tissue.     The  discovery  of 

Byphilitic  scars  on  other  parts  of  the  body,  and  the  history  of 

the  case  will  give  the  diagnosis.     Should  either  disease  be  in 

active  progress  the  diagnosis  will  be  easier,  the  cups  and 

crusts  of  favus  bearing  no  resemblance  to  the  ulcers,  papules, 

-or  tubercles  of  syphilis. 

I  Treatment. — The  treatment  of  baldness  arising  from  sy- 
.  philis  is  that  of  the  disease  itself,  and  when  due  to  the  cachexia 
should  be  constitutional  rather  than  local.  Should  this  not 
satisfy  the  patient,  then  any  of  the  remedies  commended  in  the 
fori'going  section  on  treatment  of  alopecia  furfuracea  would 
be  applicable  hei-e.  When  due  to  local  lesions  of  the  scalp,  to 
our  constitutional  treatment  we  must  add  local  specific  treat- 
ment. This  would  varj-  with  the  case.  To  papules  and  tuber- 
I  cles  we  may  apply  mercurial  or  white  precipitate  ointmoit^ 
or  :\  bichloride  of  mercury  lotion  one  part,  in  five  hundred.  If 
ulcerative  lesions  are  present,  they  may  be  dressed  with  iodo- 
form. 

Prognosis. — The  baldness  due  to  the  cachexia  is  usually 
temporary.  As  the  patient's  health  improves,  his  hair  will 
return.  This  is  true  particularly  of  those  who  are  under 
middle  life.  When  the  baldness  is  due  to  the  destructive 
action  of  the  specidc  lesions  it  is  permanent. 

3.  Defiuvium  Capillorum. — By  this  term  is  meant  that 
sudden  and  general  fall  and  thinning  of  the  hair  which  come 
on  during  or  after  some  severe  illness.  It  is  quite  commonly 
met  with  after  parturition  and  fevers.  It  also  occurs  in  the 
various  cacliexiis,  and  in  mei-curialism.  It  rarely  produces 
complete  baldness,  though  it  may  do  so.  The  fall  is  usually 
rapid,  the  hair  sometimes  coming  out  in  handfuls.  It  occurs 
rather  after  convalescence  from  fevers  and  acute  diseases  has 
begun,  than  during  the  course  of  the  disease.  Seborrhoea  may 
or  may  not  be  present. 

Etiology.— It  is  due  to  a  profound  disturbance  of  the  nutri- 
tion of  the  hair  on  account  of  the  illness.     That  it  does  not 
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manifest  itself  until  convalescence  from  acute  diseases  is  due 
simply  to  want  of  time  for  the  chang'es  in  the  hair  to  show 
themselves,  all  the  processes  of  growth  and  fall  of  the  hair 
taking  time  to  manifest  themselves.  Unna  is  probably  right 
In  seeking  the  cause  of  the  loosening  and  shedding  of  the  hair 
in  the  character  of  its  blood  supply.  He  shows  that  the  mid- 
die  region  of  the  hair  follicle  is  supplied  by  arterial  twigs  from 
the  subpapillary  circulation,  and  the  papilla  of  the  hair  is 
nourished  by  little  arteries  from  the  deeper  arterial  circulation 
of  the  cutis.  The  middle  follicle  region  must,  therefore,  par- 
ticipate in  the  disturbances  of  the  subpapillary  circulation, 
while  the  papilla  is  relatively  free  from  such  disturbances. 
Thus  any  lessening  of  the  nutritive  supply  to  the  papilla,  or 
any  increase  of  the  supply  to  the  middle  follicle  region  must 
cause  a  preponderance  of  nutrition  in  the  middle  over  the 
lower  follicular  region.  This  would  cause  an  increased  growth 
of  the  prickle  cells  of  the  middle  follicle  region,  and  an  in- 
creased pressure  upon  the  hair.  Then  either  the  circumference 
of  the  hair  cylinder  would  be  lessened,  or  the  hair  itself  would 
be  pressed  out  of  the  follicle  and  raised  from  the  papilla.  The 
latter  is  what  takes  place.  The  "  bed-hair  '*  is  shoved  higher 
and  higher  up  until  it  reaches  the  unproductive  part  of  the 
follicle,  that  is  just  below  the  mouth  of  the  sebaceous  gland, 
and  here  it  ceases  to  grow  and  falls  out. 

TreatraenL — There  is  no  particular  form  of  treatment  for 
this  trouble  beyond  the  care  of  the  scalp,  as  already  indicated^ 
and  the  building  up  of  the  patient's  strength.  Some  stimulat- 
ing wash  may  be  used  if  demanded.  Usually  nature  takes 
care  of  these  cases  and  they  make  a  good  recovery. 

4.  Alopecia  Follicularis, — ^By  this  term  is  meant  baldness 
due  to  some  disease  of  the  scalp  that  either  destroys  the  hair 
follicles  or  impairs  the  proper  performance  of  their  function. 
It  maj'  be  temporary  or  permanent.  It  is  usually  limited  in 
extent  and  occurs  in  patches.  The  various  diseases  of  the 
scalp  that  cause  baldness  are  pustular  diseases,  such  as  im- 
petigo, sycosis,  and  dermatitis  papillaris  capillitii;  inflamma- 
tory diseases,  such  as  erysipelas;  parasitic  diseases,  such  as 
favus  and  ringworm ;  and  destructive  new  growths,  such  as 
syphilis  and  lupus.  The  appearances  presented  will  vary  with 
the  cause,  as  will  also  the  prognosis.  Thus  the  baldness  from 
impetigo  is  very  limited,  confined  to  but  a  few  follicles;  that 
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from  erysipelas  is  extensive,  but  usually  temporary,  the  hair 
growing  us  a  rule,  after  the  disease  has  run  its  course;  fa^nis 
produces  alsotutely  bald  patches  of  cicatrical  tissue  which  are 
permanent,  and  may  be  quite  extensive;  ringworm  causes,  as 
a  rule,  only  partially  bald  scaly  patches  with  brokeinsff  hair 
in  them;  sj'philis  we  have  already  described;  lupus  destroys 
the  scalp  and  the  hair,  giving  rise  to  a  patch  of  considerable 
size,  involving,  it  may  be,  a  good  part  of  the  scalp. 

The  etiology,  diagnosis,  treatment,  and  prognosis  of  alopecia 
follicularis  are  the  same  as  those  of  the  various  diseases  of 
which  they  are  but  parts,  and  for  them  we  must  refer  the 
reader  to  general  treatises  upon  dermatology  and  s^'philis.    J*^ 

Alopecia  Areata.  ** 

Synonyms.'' — Area  Celsi  (v,  Baerensprung);  Area  occiden- 
talis  difHuens.  seu  serpens,  seu  tyria;  Alopecia  circumscripta 
(Fuchs);  Porrigo  seu  tinea  decalvans  (Bateman);  Vitiligo 
capitis  (Caaenave);  Ophiasis;  Phytoalopecia  (Gruby);  Teigne 
pelade  (Bazin);  Pelade  acromatosa.  Pelade  dccalvante,  or 
ollasica.  Pelade  (Fr.);  Die  kreisfleckige  Kahlheit  (Qer.);  Cir- 
cuKisct'ibiMl  baldness  (Eng.). 

Alopecia  areata  is  marked  by  the  suddenness  of  its  inva- 
sion ;  by  the  occurrence  of  more  or  less  numerous  perfectly  bald 
circular  or  oval  patches,  which  usually  occur  upon  the  scalp 
alone,  hut  may  occur  on  any  hairy  region;  by  running  a 
chronic  course  without  any  subjective  symptoms;  and  by  a 
strong  tendency  to  spontaneous  recovery. 

Sympfoma, — The  disease  usually  begins  with  great  sudden- 
ness, the  patient  finding  a  bald  patch  accidentally,  or  because 
his  attention  is  called  to  it  by  some  one.  It  is  not  infrequent 
for  the  patient  to  have  gone  to  bed  with  a  good  head  of  hair, 
and  to  find  on  awaking  some  hair  on  his  pillow  and  a  bald  spot 
on  his  head  or  beard.  Or  the  hair  may  come  out  in  a  mass 
when  the  brush  is  used.  In  most  cases  there  are  no  premoni- 
tory symptoms.  In  some  cases  neuralgic  pains  or  localized 
lieadaches  will  antedate  the  fall  of  the  hair.  In  most  cases 
there  are  no  subjective  symptoms.  In  some  cases  the  neuralgic 
pain  may  continue  for  a  time  after  the  hair  has  fallen. 

The  number  of  bald  patches  varies.  There  may  be  but  one 
patch  or  there  may  be  a  half-dozen  or  more.    Each  patch  may 


A  Practical  Treatise  on  Baldness,  627 

attain  its  full  size  at  once,  which  is  very  frequently  the  case, 
or  it  may  increase  slowly  in  size,  spreading  at  its  periphery. 
The  size  of  the  patches  varies  from  a  half -inch  diameter  to 
that  of  a  silver  dollar,  or  even  to  the  palm  of  the  hand.  The 
larger  patches  are  usually  formed  by  the  coalescence  of  smaller 
ones,  in  which  case  they  will  lose  their  perfectly  circular  or 
oval  outline.  The  shape  of  the  patch  is  circular  or  oval. 
Sometimes  several  patches  join  at  their  edges,  and  thus  form 
an  irregular  patch.  Sometimes  a  patch  becomes  serpiginous. 
The  location  of  the  patches  varies.  They  may  be  scattered 
over  the  whole  scalp,  or  they  may  form  only  on  the  temporal 
and  occipital  regions.  The  beard  may  be  affected  alone,  or 
together  with  the  scalp.  Patches  may  appear  on  any  hairy 
portion  of  the  body.  Each  patch  is  perfectly  bald  and  smooth, 
of  normal  or  pale  color,  or,  exceptionally,  hyperaemic.  There 
is  no  sign  of  scaliness.  There  may  be  a  few  hair  roots  pro- 
truding for  about  an  eighth  of  an  inch  above  the  scalp  in  the 
recent  bald  patches,  but  these  soon  fall.  The  patch  looks  as  if 
somewhat  depressed  below  the  level  of  the  surrounding  parts,  * 
and  is  so,  on  account  of  the  hair  and  roots  having  fallen  out. 

The  hair  about  a  newly-formed  patch  is  loosened  in  the 
follicles  and  comes  out  with  slight  traction.  The  sensibility 
of  the  skin  is  decreased.  In  some  cases  anaesthesia  can  be 
shown  by  the  aesthesiometer.  In  most  all  cases  the  scalp  does 
not  react  as  readily  to  stimulation  as  does  the  normal  scalp. 

The  appearances  presented  by  the  disease  are  so  striking 
that  a  case  once  seen  will  never  be  forgotten.  So  much  so  is 
this  the  case  that  students  scarcely  ever  hesitate  in  making 
a  diagnosis.  The  perfectly  bald  smooth  circular  patches  with 
a  pale  or  healthy-looking  skin  stand  out  in  vivid  contrast 
against  the  surrounding  mass  of  perfectly  healthy  hair. 

An  exceptional  form  of  the  disease  is  that  in  which  the  whole 
surface  of  the  body  is  affected,  every  hair  having  fallen  from 
all  hairy  regions.  Some  authorities  have  endeavored  to  make 
this  form  a  distinct  disease,  but  there  is  no  doubt  that  it  is 
but  a  variety  of  Alopecia  areata.  At  first  only  the  scalp  may 
be  affected,  but  very  soon  the  whole  body  is  implicated. 

The  course  of  the  disease  is  chronic,  though  it  shows  a 
decided  tendency  to  spontaneous  recovery.  Three  months  is 
about  the  shortest  time  that  we  can  reasonably  expect  a  re- 
turn of  the  hair,  though  it  may  grow  in  sooner.    We  should 
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be  prepared  to  wait  for  two  yeare  at  least  for  some  cases  to 
recover.  After  the  hair  has  remained  out  for  a  number  of 
months,  we  will  notice  in  a  cross  li^ht  that  a  number  of  lanugo 
hairs  have  appeared  in  the  patch  that  formed  first.  Thoy  an- 
the  heralds  of  the  coming  hair  growth.  We  must  Dot  con- 
gratulate oui-selvesthat  the  trouble  is  now  over,  because  these 
lanugo  hairs  will  probably  all  fall  out,  to  be  replaced  by  haii-s 
of  stronger  gi-owth.  At  last  fully  formed  hairs  will  cover  all 
the  patch,  but  they  will  be  white.  After  a  time  the  normal 
color  wilt  return  to  the  hair  and  recovery  will  be  complete. 
In  a  few  case.>i  the  hair  will  remain  in  the  lanugo  sta^e  of  de- 
velopment. Relapses  may  take  place,  and  new  patches  form 
after  the  old  ones  are  well.  Hardaway  '*  has  i-eported  a  case 
that  relapsed  in  the  same  place  every  spring  for  four  succes- 
sive years.  I  have  a  case  in  which  recover^'  took  place  in 
November,  1887.  A  new  outbreak  of  the  disease  occurred  in 
February,  18S8,  In  another  case  located  in  the  beard  alone, 
relapses  and  recoveries  have  alternated  during  some  two  years. 
While,  as  has  been  already  noted,  there  are  no  subjective 
symptoms  present,  many  of  the  patients  are  of  excessively 
nervous  temperaments  or  exposed  to  great  nervous  strain, 
and  not  a  few  of  them  are  out  of  health  in  various  ways.  On 
the  other  hand,  many  of  the  patients  are  apparently  in  good 
health. 

Such  is  the  disease  as  we  understand  it  in  this  country.  In 
France  varieties  are  described  that  we  do  not  recognize. 
Some  of  their  authors  (Gruby,  Courreges)  describe  cases  with 
scaliness  of  the  scalp,  and  Cazenave  makes  a  division  of  viti- 
ligo capitis  with  discoloration  of  the  hair.  As  Gruby  demon- 
strated a  parasite  in  the  disease,  it  is  probable  that  he  mis- 
took bald  patches  of  ringworm  for  alopecia  areata. 

Etiology  and  Pathology. — The  disease  is  one  of  the  less 
frequent  affections  of  the  hair,  and  occurs  in  this  country  less 
often  than  in  England.  Thus  Bulkley's  statistics  show  but 
forty-six  cases  in  eight  thousand,  a  little  more  than  half  of  one 
per  cent.  The  statistics  of  the  American  Dermatol  ogical  As- 
sociation for  the  ten  years  ending  in  18ST  give  but  794  cases  in 
123,746,  or  sixty-four  hundredths  of  one  per  cent.  Anderson, 
of  Glasgow,  reports  153  cases  in  10,000,  or  about  one  and  a 
half  per  cent.  Crocker,  of  London,  gives  two  per  cent  as  the 
proportion  his  practice  shows. 
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While  all  are  agreed  as  to  the  symptoms  of  alopecia  areata, 
the  greatest  disparity  of  opinion  prevails  whea  we  enter  upon 
the  study  of  its  cause.  Whether  it  is  parasitic  or  non-parasitic 
is  the  main  question  in  dispute.  A  secondary  question  is 
whether  it  is  contagious  or  not.  Those  who  hold  to  the  par- 
asitic origin  of  the  disease  believe  it  to  be  contagious,  and 
those  who  believe  it  to  be  contagious  have  faith  in  its  parasitic 
origin.  The  greater  number  of  authorities  are  on  the  non- 
parasitic side,  and  hold  that  the  disease  is  a  neurosis.  Let  us 
investigate  this  interesting  question.  To  do  so  understand- 
ingly  it  will  be  necessary  for  us  now  to  stud^'  the  pathology 
of  the  affection. 

If  we  examine  hairs  plucked  from  the  margin  of  an  advanc- 
ing patch  they  show  atrophic  changes  under  the  microscope, 
but  there  is  nothing  distinctive  about  such  changes,  as  similar 
alterations  are  found  in  the  hair  that  falls  in  all  forms  of 
alopecia  excepting  that  from  parasitic  diseases.  We  find  the 
hairs  terminating  in  pear  or  club  shaped  extremities,  with,  at 
times,  ampuUary  swellings  near  the  root  composed  of  a  con- 
centration of  granular  pigment  matter.  The  root  sheath,  or 
portions  of  it,  may  or  may  not  be  attached  to  the  root,  and 
sometimes  sebaceous  matter  may  adhere  to  the  shaft,  which 
may  appear  as  bright  refracting  granules  and  be  removable 
with  difficulty  even  by  ether.  Opportunities  for  post-mortem 
examination  of  sections  of  the  scalp  affected  with  alopecia 
areata  do  not  often  occur.  Duckworth  ^*  has  reported  such  a 
case.  He  found,  "  1.  A  distinct  atrophy  of  the  hair  follicles 
and  the  sebaceous  glands  in  connection  with  them.  2.  Infil- 
tration of  the  hair  follicles,  specially  their  outer  root  sheath, 
with  a  new  round-cell  growth.  This  growth  appeared  to  be 
peri-vascular,  and  tracts  of  it  were  found  in  the  middle  layer 
of  the  corium  leading  up  to  the  papillary  layer.  3.  The  hair 
follicles  in  the  affected  area  were  mostly  quite  atrophied,  their 
nourishment  having  been  cut  off  by  the  new  growth.  In  some 
instances  remains  of  the  papillae  were  seen,  but  the  capillars^ 
loops  were  infiltrated  with  the  cell  growth.  In  other  instances 
the  follicles  appeared  to  be  making  efforts  at  repair  by  throw- 
ing out  numerous  digitations.  4.  The  vitreous  membrane  of 
the  follicles  was  in  some  cases  hypertrophied.  5.  The  sweat 
glands  were  practically  unaffected,  though  parts  of  their  ducts 
were  implicated  in  the  new  growth.     6.  No  parasitic  elements 
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were  found."  Othei'  obser\'ers  have  made  similar  examina- 
tioas  with  negative  results.  Numerous  attempts  have  been 
made  to  sliow  the  parasitic  origin  o{  the  disease,  and  a  number 
of  reputable  observers  have  described  micro  ^Jrgan isms  in  con- 
nection with  it.  Grubj-"  iu  1843  was  the  first  who  did  so.  He 
nnmed  his  parasite  "  Microsporon  Audouioi,"  and  described  it 
as  arrange  about  the  hair  so  as  to  form  a  sheath  or  tube, 
attd  as  consisting  of  trunks  and  brandies  of  cr>-ptoe»inia 
which  began  to  develop  on  the  surface  of  the  hair  at  About 
1  to  3  mm.  below  the  epidermis.  This  so-called  parasite  is, 
according  to  Duhiing,  only  an  accumulation  of  sebaceous 
matter,  broken  up  epidermic  scales,  and  debris  about  the  roots 
of  the  hair,  the  same  as  has  already  been  mentioned  above. 
Bazin  "  followed  in  1862  with  his  "  Microsporon  decalvans."  T. 
Fox "  in  1874  described  a  fungus  composed  of  very  delicate, 
'  waxy,  mycelial  threads.  Malassez  "  in  the  same  year  declared 
that  he  had  found  the  cause  of  the  disease  in  the  form  of 
spores,  spherical  or  ovoid  highly  refractive  bodies,  some  double 
contoured  and  some  not,  seated  in  the  epidemiic  scales  of  the 
superficial  layers  of  the  epidermis,  and  occasionally  upon  the 
hair.  Eichhtnst  **  in  1879  found  spores  once  in  nine  cases,  wfakk 
we i-e  located  between  the  h;iir;ind  tlu'  root  she;tth,  wen- round. 
of  yellowish-brown  color,  of  various  sizes  up  to  that  of  a  red 
blood-corpuscle,  and  with  a  bright  double  contour.  Thin  "  in 
1881  described  yet  another  fungus  in  this  disease  as  "  minute 
round  or  elongated  rounded  bodii-s  in  the  hairs,  arranged  in 
pairs  in  the  long  axis  of  the  hair,"  and  named  it  "Bacterium 
decalvans."  Von  Sehlen  "  in  1S83  found  mcirococci  in  the  outer 
part  of  the  hair  follicle  just  above  the  mouth  of  the  sebaceous 
glands  in  most  cases,  though  in  a  few  instances  they  were  as 
far  down  as  the  papilla.  They  occurred  singly  and  in  colonies, 
were  cultivatable,  and  inoculations  were  followed  by  loss  of 
hair  that  resembled  ver>' closely  that  which  occurs  in  alopecia 
areata,  but  with  a  good  deal  more  scaling. 

The  most  exhaustive  study  of  alopecia  areata  of  recent 
date  has  been  made  by  Robinson*"  who  read  a  paper  on  the 
subject  before  the  Section  for  Dermatology  and  Syphilis  of  the 
International  Medical  Congress  held  in  Washington  in  1387. 
He  declares  himself  to  be  of  the  number  of  those  who  believe 
in  the  parasitic  origin  of  the  disease.  In  seven  cases  of  alopecia 
areata  he  found  evidences  of  inflammation,  and  a  not  very 
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extensive  round-cell  infiltration,  which  was  confined  principally 
to  the  perivascular  region,  the  connective-tissue  cells  taking 
part  in  it  to  a  small  extent.  That  the  inflammation  was  most 
pronounced  in  the  perifollicular  region  was  due  to  the  gland 
tissue  being  better  supplied  with  blood  than  the  corium.  In 
recent  cases  there  occurred  coagulation  of  lymph  in  many 
lymphatics  and  a  consequent  stoppage  of  the  lymph  flow. 
There  was  also  coagulated  fibrin  in  a  few  of  the  large  and 
small  arteries,  and,  in  old  cases,  a  thickening  of  the  walls  of 
the  blood-vessels.  In  recent  cases  only  the  hair  follicles  were 
affected.  They  were  either  without  hair,  or  contained  a 
lanugo  hair,  or  one  just  about  to  fall.  The  hair  roots,  where 
bair  was  still  present,  showed  atrophic  changes.  In  advanced 
cases  the  sebaceous  glands  were  degenerated  or  had  entirely 
disappeared.  In  the  worst  cases  there  was  complete  atrophy 
of  the  hair  folUcles  and  of  the  subcutaneous  fatty  tissue.  Be- 
sides these  changes  cocci  were  found  in  recent  cases  in  the 
lymph-spaces  of  the  corium  and  in  the  walls  of  a  few  of  the 
blood-vessels.  They  were  small,  round,  dark  colored  bodies  of 
almost  uniform  size,  and  grouped  in  zoogloea  masses.  Neither 
acids  nor  alkalies  acted  upon  them.  Most  of  them  were  in  the 
middle  part  of  the  corium,  a  few  were  in  the  papillae,  and  often 
they  were  found  deep  down  in  the  lower  part  of  the  corium. 
Their  diameter  was  about  8/1  and  their  size  was  that  of  the 
staphylococcus  pyogenes  aureus.  Diplococci  were  frequent. 
They  decreased  in  amount  with  the  duration  of  the  disease. 
These  micrococci  are  regarded  as  the  cause  of  the  inflamma- 
tion that  produces  the  plugging  up  of  the  blood-vessels  and 
the  symptoms  of  the  disease. 

We  have  now  learned  what  the  pathological  anatomy  of 
the  disi^ase  has  been  declared  to  be  by  competent  observers; 
and  what  the  very  varying  microscopical  appearances  are 
upon  which  has  been  founded  the  parasitic  theory  of  the  dis- 
ease. Let  us  now  turn  our  attention  to  the  experiments  anii 
observations  of  those  who  believe  that  alopecia  areata  is  of 
neurotic  origin.  To  Max  Joseph '®  is  due  the  credit  of  institut- 
ing a  series  of  experiments  to  determine  the  neurotic  origin 
of  the  disease.  His  experiments  and  those  of  others  following 
hiis  methods  show  that  by  extirpating  the  second  cervical 
ganglion  in  cats  it  is  possible  to  produce  patches  of  baldness 

bearing  strong  resemblance  to  what  obtains  in  alopecia  areata. 
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The  patches  slowly  increased  in  size  to  that  of  a  silver  quarter 
o[  a  dollar.  Microscopical  sections  of  the  affected  areas  showed 
atrophy  of  the  papillae.  There  was  no  alteration  in  the  sweat 
and  sebaceous  glands,  and  do  inflammatory  symptoms.  He 
believes  that  these  experiments  demonstrated  the  existence  of 
'vaao-motor  nerves,  and  that  the  alopecia  was  the  result  of 
their  injury.  Samuel  *'  repeated  these  experiments,  but,  though 
he  produced  the  same  areas  of  baldness,  he  found  that  there 
,  was  always  infiltration  about  the  wound  and  the  formation  of 
abscess.  As  soon  as  the  infiltration  subsided  the  hair  be^n 
to  grow  again.  Mibelli**  has  likewise  repeated  the  experi- 
ments, and  produced  great  disparity  of  results.  In  some  cases 
the  hair  fall  followed  both  in  the  regions  of  distribution  of  the 
nerves  and  in  parts  more  or  less  distant.  In  some  cases  the 
hair  fell  from  regions  outside  of  those  operated  upon.  The 
hair  fall  followed  in  from  nine  to  forty -seven  days  aft«r  the 
operation.  In  most  cases  thei-e  was  no  change  in  the  skin. 
In  one  case  there  was  a  superficial  abrasion;  in  auothei-  there 
were  crusts  in  the  centre  of  the  bald  spot;  and  in  another 
there  was  true  eczema.  He  believes  that  the  alopecia  was  not 
due  to  cutting  the  trophic  nerve,  aa  in  that  case  the  hair  would 
not  grow  again.  His  theory  is  that  excision  of  the  second 
cervical  ganglion  may  produce  a  disturbance  of  the  nerve 
centres  and  thus  cause  refiexly  a  change  in  the  blood  supply 
to  the  skin,  and  loss  of  hair. 

Loss  of  hair  confined  to  definite  areas  has  not  infrequently 
resulted  from  accident,  the  areas  resembling  those  of  alopecia 
areata,  excepting  that  they  are  more  irregular  in  shape. 
Among  those  reported  the  following  will  serve  for  illustration. 
Uchermann  *'  reported  a  case  arising  from  a  blow  on  the  head 
with  a  stone.  Michelson  '*  met  with  a  case  following  a  fall  on 
the  heatl.  Tyson  '*  has  reported  three  cases  following  nerAous 
shock.  A  case  has  been  observed  of  hair  fall  following  a  cut 
on  the  scalp  by  a  barber's  shears.  One  of  the  most  important 
of  these  cases  is  reported  by  Pontoppidan'*  which  followed  an 
injury  to  the  external  carotid  artery  for  which  a  tampon  was 
applied.  Two  days  afterward  paralysis  of  the  left  sympa- 
thetic showed  itself,  and  three  weeks  afterward  when  the 
bandages  were  removed  a  number  of  symmetrical  bald  spots 
were  foimd  on  the  occiput,  which  gradually  increased  in  size 
so  that  at  last  the  occipital  region  was  nearly  bald. 
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The  next  question  that  concerns  us  is  whether  alopecia 
areata  is  or  is  not  contagious.  While  nearly  all  if  not  all 
those  who  believe  that  the  disease  is  due  to  nervous  influences 
deny  that  it  is  contagious,  all  those  who  believe  in  its  micro- 
bian  origin  assert  with  equal  positiveness  that  it  is  contagious. 
It  must  be  granted  that  there  are  a  goodly  number  of  recorded 
observations  of  alopecia  areata  occurring  in  an  epidemic  man- 
ner, and  that  these  give  a  sufficient  basis  upon  which  to  erect 
a  theory  of  contagion.  Thus  Hillier  ^  in  1864  reported  several, 
cases  occurring  epidemically.  Thibierge^®  saw  the  disease 
break  out  in  a  barrack  and  attack  a  number  of  soldiers.  Sub- 
sequently a  number  of  cases  occurred  in  the  town  in  which 
the  barracks  were  located.  Foumier  ^^  reports  an  epidemic  of 
the  disease  in  a  regiment  quartered  in  Paris.  Eichhoff  ^  has 
met  with  thirty-six  cases  occurring  during  two  years  in  Elber- 
feld,  of  these  ten  were  customers  of  the  same  barber.  There 
was  an  epidemic  of  ringworm  at  the  same  time.  Other  ob- 
servers have  reported  similar  outbreaks. 

As  other  alleged  causes  of  the  disease  the  following  may 
be  cited:  Disturbances  of  general  nutrition,  as  from  recent 
constitutional  syphilis;  menstrual  disorders;  arsenic;  parturi- 
tion and  pregnancy. 

And  now,  what  conclusion  shall  we  draw  from  this  mass  of 
conflicting  evidence  ?  And  first  let  us  ask.  Is  the  microbian 
theory  proved  ?  At  present  it  seems  as  if  we  must  answer.  No. 
We  see  that  there  have  been  a  number  of  parasites  described 
by  different  more  or  less  skilled  observers,  and  that  while 
each  one  believes  that  he  is  right,  he  has  no  seconder.  This 
is  different  from  what  obtains  in  other  parasitic  affections, 
and  justifies  ud  in  doubting  whether  there  is  a  microbe  at  the 
bottom  of  the  trouble.  Von  Schlen's  micrococci  have  been 
declared  by  Michelson,  Bender,  and  Bordoni-Uffreduzzi  as 
very  commonly  found  in  the  normal  condition  of  the  scalp. 
Robinson's  micro-organisms  are  declared  by  Leloir^*  to  be 
either  the  mast  cells  of  Ehrlich,  or  granules  of  precipitated 
coloring  matter. 

Secondly.  Is  the  disease  contagious?  It  is  somewhat 
difficult  to  answer  this  question.  The  diagnostic  ability  of 
some  of  those  who  have  reported  epidemics  is  so  well  estab- 
lished that  it  may  be  somewhat  presumptuous  to  doubt 
their  diagnosis.    Still  it  must  be  remembered  that  there  is  such 
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n.  thin^  as  bald  trichophytosis  capitis,  and  the  possibilitv  of 
conrusin^  this  disease  with  alopecia  areata  must  ever  be  held 
ia  mind.  Cei-lainly  coutagiou  is  very  rare.  Bobinson  would 
explain  this  by  the  location  of  the  micrococci,  which  lie  in  the 
curium,  and  not  in  the  epidermis.  It  is  best  at  present  to 
answer  this  question,  by  saying  that  there  is  a  possibility  ot 
the  disease  being  contagious. 

Thirdly.  Ai-e  we  justilled  in  regarding  alopecia  areata  as 
a  neurosis?  We  have  learned  already  that  In  some  cases 
symptoms  of  nerve  disturbance,  such  as  headache  and  neuml- 
gia,  precede  the  hair  fall;  that  other  cases  follow  closely  U]>on 
injury  to  the  head  and  nerve  shock;  while  in  still  other  cases, 
such  as  those  following  parturition,  arsenical  poisoning,  men- 
strual disorders,  anxiety,  nervous  strain,  and  disturbances  of 
general  nutrition,  it  is  fair  to  suppose  a  lowering  of  ner^-e  force: 
and,  finally,  that  reaction  to  stimulation  is  much  lowered  in 
the  patches.  Moreover  the  sudden  fall  of  the  hair,  and  the 
occasional  implication  of  all  the  hair  of  the  body  are  moi"e  read- 
ily explained  by  the  theory  of  nerve  disturbance  than  by  any 
other.  In  one  case,  at  least,  the  cutaneous  nerves  presented 
ail  the  signs  of  parenchymatous  degeneration."  Whether  the 
disease  is  oris  not  a  true  tropbo-neurosis  cannot  be  determined 
at  present.  In  the  uncertainty  that  still  obscures  our  judg- 
ment of  tliii  etiology  of  alopecia  areata,  perhaps  we  can  do  no 
better  than  to  accept,  for  the  time,  Leloir's*'  conclusions: 
"Cases  of  alopecia  areata  niaj'  be  divided  into  thive  classes, 
viz.:  1.  Tropho-neuro tic,  where  there  is  no  trace  of  contagion, 
and  where  nervous  phenomena  are  sufBciently  characteristic 
and  closely  related  to  the  appearance  of  the  hair  fall  to  con- 
stitute a  probable  cause.  These  would  constitute  about  one- 
third  of  the  cases.  3.  Cases  in  which  neither  nervous  phe- 
nomena nor  contagion  can  be  established  as  a  cause.  These 
form  another  third  of  the  cases,  3.  Contagious  variety,  in 
which  contagion  could  be  established,  but  no  trace  of  a  para- 
site could  be  found." 

The  disease  attacks  both  sexes  with  nearly  equal  frequency, 
though  some  statistics  place  the  preponderance  on  the  side  of 
the  mails  sex.  Children  are  quite  frequently  atrccted.  In 
Crocker's  practice  37  out  of  83  cases  occurred  under  the 
twelfth  year,  and  54  under  the  twentieth  year.  But  his  experi- 
ence Is  very  largely  among  children,     Bulkley's  tables  show  it 
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to  be  most  frequent  between  the  ages  of  twenty  and  forty. 
In  statistics  from  my  own  practice  compiled  some  three  years 
ago,  the  disease  occurred  29  times  in  3,900  consecutive  dis- 
pensary cases.  Seventeen  of  these  were  males,  and  12  females; 
10  were  under  twenty,  18  were  between  twenty  and  forty,  and 
one  was  over  forty  years  of  age.  The  youngest  was  five  years 
old.  Crocker  gives  the  range  of  ages  as  from  two  to  sixty 
years,  his  youngest  being  three  years  old,  and  his  oldest  being 
fifty.  Bulkley^s  youngest  case  was  six  years  old,  and  his  oldest 
fifty-four.  It  is  rather  more  frequent  among  the  poor  than 
among  the  rich  and  well-to-do. 

Diagnosis. — Alopecia  areata  presents  such  marked  and 
peculiar  symptoms  that  once  seen  it  is  not  readily  forgotten. 
Ringworm  of  the  scalp  is  more  liable  to  be  taken  for  it  than 
any  other  form  of  disease.  It  is  necessary  also  to  differen- 
tiate it  from  favus,  and  from  other  forms  of  alopecia. 

Differential  Diagnosis  from  Trichophytosis  Capitis." 


Alopecia  areata. 

1.  Occurs  suddenly  with- 
out antecedent  lesion,  and  the 
patches  often  attain  their  full 
size  at  once. 

2.  Patch  usually  perfectly 
circular  and  does  not  contain 
gnawed-off  hairs,  nor  scales, 
nor  crusts,  but  is  perfectly 
smooth  and  shiny. 

3.  Hairs  about  patch  un- 
altered, though  at  times  they 
may  be  easily  extracted. 

4.  Occurs  only  on  hairy 
parts  of  the  body. 


5.  No  parasite  found,  or  at 
least  nx)t  readily  detected. 


Trichophytosis  capitis. 

1.  Begins  usually  at  one 
point  by  a  small  erythematous 
papule  or  patch,  and  spreads 
from  it  more  or  less  slowly. 

2.  Patch  more  or  less  cir- 
cular, with  broken  and 
gnawed-off  hairs  in  it,  and 
floor  covered  with  thick,  gray- 
ish crusts  or  abundant  scales. 

3.  Hairs  in  and  about  patch 
are  brittle,  break  easily  when 
pulled  on,  and  bend  at  an 
angle. 

4.  Occurs  both  on  hairy 
and  non-hairy  parts  of  the 
body,  and  patch  will  some- 
times spread  from  non-hairy 
to  hairy  parts,  or  vice  versa. 

5.  Fungus  found  abund- 
antly in  hair  and  scales. 
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Hip  dikiEnoeis  may  b«  more  diiBcult  when  the  ringnvorm 
Bieh  lias  become  perfectly  bald.  But  even  then  the  fung-us 
wih  N-  ItuseA  in  the  ncit^hlHiriiig:  hair,  and  there  will  probably 
)v  «4ivartri*isUc  patches  or  stumps  elsewhere  on  the  scalp. 

T^Md  spots  of  favus  are  irre^^lar  in  shape.  If  the  dis- 
gBSr  »  revunt,  the  pathognomonic  cupped  crusts  or  asbestos- 
gkr  nustts  of  scales  and  debris,  and  the  peculiar  odor  of  fa^ma 
«vi],'w>l  iiR  in  the  diagnosis.  If  the  case  is  of  long  standing, 
ttiMv  will  be  bald  patches  of  cicatricial  tissue  present,  entiivly 
uutdA-'  tlio  smooth,  apparently  unchanged  scalp  of  aloi)ecia 

The  whole  course  of  alopecia  senilis  and  presenilis  is  un- 
)fbF  that  of  alopecia  areata,  and  it  seems  hardly  possible  to 
MbUiike  one  for  the  other.  Syphilitic  alopecia  does  resoiiihle 
alopecia  areata.  But  in  it  the  baldness  is  rather  a  general 
UUnning  than  an  areatc  one,  and  il  bald  areas  do  form  they 
irill  be  irregular  iu  shape.  The  history  of  the  case  will  decide 
in  doubtful  cases.  If  the  baldness  be  due  to  the  absorption  or 
ulceration  of  syphilides,  the  histor>-  of  the  same,  and  the  cica- 
trices left  will  leave  no  doubt  as  to  the  diagnosis. 

Treatment. — ^Whatever  theory  of  causation  is  held,  one 
thiti^  all  will  grant,  ami  that  is  thut  ia  iiiaay  cases  the-  gcu- 
eral  health  of  the  individual  will  need  attention.  Most  cases 
require  a  stimulating  or  tonic  treatment,  such  as  iron,  quinine, 
arsenic,  strychnia,  cod-liver  oil,  or  hypophosphites.  Children 
should  be  taken  out  of  school,  and  an  endeavor  made  to  in- 
duce adults  to  lay  aside  their  anxieties  or  lighten  their  bur- 
dens. This  is  far  more  difficult  of  attainment  than  any  part 
of  our  treatment,  but  unless  the  nerve  strain  that  is  pulling 
the  patient  down  be  lessened  it  will  be  extremely  difficult  to 
produce  a  speedy  cure. 

In  a  disease  that  shows  a  marked  tendency  toward  re- 
covery it  is  difficult  to  determine  just  how  much  our  remedies 
effect.  As  the  disease  has  no  regular  course,  we  perhaps  as- 
cribe too  much  virtue  to  our  treatment  in  some  cases.  The 
probabilities  are  that  we  do  shorten  the  course  of  the  disease 
by  treatment.  What  we  wish  to  effect  in  treatment  is  stimu- 
lation. Those  who  hold  the  parasitic  theory  say  that  we 
must  use  parasiticides.  As  the  parasiticides  that  prove  effec- 
tual in  this  disease  are  all  stimulants,  they  ftilfll  just  the  office 
that  we  want  them  to. 


A  Practical  Treatise  on  Baldness,  637 

Tincture  of  cantharides;  cantharidal  collodion ;  the  stronger 
water  of  ammonia;  sulphur;  the  bichloride,  yellow  sulphate, 
and  oleate  of  mercury;  croton  oil;  chrysarobin;  jaborandi  or 
pilocarpine;  gulvanism;  each  of  these  has  its  advocates. 
As  the  diseased  scalp  will  tolerate  a  good  deal  of  stimulation, 
we  must  use  our  remedy  of  sulflcient  strength  to  produce  red- 
ness of  the  scalp. 

Cantharides  is  much  used  in  the  form  of  the  tincture,  one 
or  more  drachms  to  the  ounce  of  excipient.  The  catharidal 
collodion  is  used  in  the  blistering  plan  of  treatment  much  in 
vogue  in  France.  VidaFs  *^  method  may  be  taken  as  illustra- 
tive of  this  plan.  It  is  as  follows :  If  the  subject  is  a  child,  the 
whole  head  is  to  be  shaved.  If  the  patient  is  older,  the  scalp 
is  to  be  shaved  for  half  an  inch  around  the  bald  spot.  A  blis- 
ter not  larger  than  a  twenty-five  cent  piece  is  to  be  applied  to 
each  bald  area  in  the  morning,  and  removed  when  the  epider- 
mis begins  to  rise.  If  a  large  bleb  forms  it  should  be  opened. 
The  blisters  should  be  powdered  with  starch  and  covered  with 
linen.  If  there  are  numerous  bald  spots,  apply  the  blisters  to 
them  successively.  If  the  hair  does  not  grow  after  thorough 
blistering,  repeat  the  operation  as  soon  as  the  effects  of  the 
first  application  have  disappeared.  If  blisters  are  not  well 
borne,  use  sinapisms.  When  the  hair  begins  to  grow,  shave, 
and  rub  in,  every  morning  and  evening,  a  lotion  of 

3  Liquor,  ammon., 4.  say  3  i. 

Spt.  vini  rect.,  .        .        .        .  16.    "   3  iv. 

Decoct,  foliae  juglandis,  .        .        .         120.    *'   \  iv. 

M. 

If  the  disease  affects  the  face,  shave  every  day  and  apply 
tincture  of  cantharides  either  pure  or  with  one-fifth  to  one- 
sixth  tincture  of  rosemary.  Warren  Tay,  of  London,  is  par- 
ticularly fond  of  Burt^s  Blistering  Fluid,  a  patented  prepara- 
tion probably  containing  cantharides.  He  applies  it  with  a 
stiff  brush  to  the  patches  once  every  two  or  three  weeks. 

The  stronger  water  of  ammonia  used  pure  will  render  ex- 
cellent service  in  some  cases,  while  in  others  it  will  have  no 
effect.  It  should  be  applied  by  means  of  a  swab,  the  patient 
and  attendant  being  warned  to  guard  the  eyes  from  the  fumes 
as  well  as  the  fiuid.  It  is  remarkable  how  little  reaction  will 
follow  this  powerful  irritant. 

Mercurial  preparations  are  highly  esteemed  by  those  who 
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believe  in  the  parasitic  origin  of  tlie  disease.  Lassar  saw  good 
results  in  cases  trcatt^d  witli  a  sohition  of  corrosive  sublimate 
followed  by  disinfi^ctitig:  oils,  such  as  salicylated  and  curbolized 
oils.  In  a  case  of  my  own  the  application  of  a  solution  of  cor- 
rosive sublluiatc,  throe  grains  to  two  ounces,  was  followed  by 
the  g-rowth  of  lanugo  hairs  in  fourteen  days,  and  of  good 
strong'  hairs  in  three  months.  Crocker  uses  a  solution  of  the 
bichloride  of  mercury,  two  to  four  grains  to  the  ounce  of  oleum 
pini  sylvestris,  with  or  without  the  extract  of  capsicum  a  half 
drachm  or  more.  Courreges' "  plan  of  treatment  is  to  wash 
tbe  head  twice  a  day  with  a  lotion  of 
3  Chloride  of  ammonia. 

Bichloride  of  mercury,        .        .        .       afi  gr.  i. 
Water, 31. 

M. 
or  to  use  an  oiutment  of 

B  Yellow  sulphate  of  mercury,     .               .    gr.  xv. 
Lardj 31. 

M. 

The  oleate  of  mercury  in  the  strength  of  two  to  ten  per 
cent  will  sometimes  promptly  cure,  and  sometimes  it  will  have 
no  result. 

Croton  oil  is  used  for  blistering,  and  is  but  another  form 
of  treatment  by  tliis  method.  Kobinson,  in  his  already  oft- 
quoted  and  excellent  brochure,  says  the  croton-oil  treatment 
has  given  him  more  satisfactory  results  than  any  other.  To 
begin  with,  equal  parts  of  croton  oil  and  olive  or  any  other  oil, 
should  be  used,  and  the  proportion  of  the  croton  oil  increased 
or  diminished  according  to  the  intensity  of  the  inflammation 
produced.  The  oil  should  be  applied  both  to  the  bald  places 
and  the  neighboring  parts.  We  should  aim  to  produce  a  der- 
matitis of  moderate  intensity  with  exudation  and  inflltration 
of  the  tissue,  and  continue  it  for  weeks.  Its  favorable  result 
is  due  to  the  emigration  of  white  blood-corpuscles  into  the 
lymphatics,  which  destroy  the  organisms.  The  danger  of  pro- 
ducing destruction  of  the  hair  follicle  by  too  strong  applications 
of  croton  oil  must  not  be  forgotten.  Chrysarobin  in  the 
strength  of  fifteen  or  twenty  grains  to  the  ounce  is  recom- 
mended strongly  by  Robinson.  Crocker  uses  it  as  strong  as 
one  drachm  to  the  ounce.  The  usual  cautions  against  gretting 
it  into  the  eyes  should  be  given. 
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Jaborandi  has  seemed  to  prove  curative  in  some  cases  in 
my  hands^  but  was  of  absolutely  no  value  in  others.  A  pomade 
was  used  which  was  made  by  boiling  down  the  fluid  extract 
to  half  its  volume  and  adding  one  part  of  this  to  four  of  lard. 
Hypodermics  of  pilocarpine  are  commended  by  one  or  two 
authorities. 

Galvanism  may  be  tried  as  well  as  static  electricity. 

Sulphur  ointment  has  proved  serviceable  in  the  hands  of 
Thin,  and  he  has  published  *'  a  series  of  cases  showing  its  eflft- 
cacy.  As  special  treatment  the  following  may  prove  useful : 
Cottle  has  the  affected  area  painted  with  acetic  acid  until  the 
scalp  whitens,  and  then  sponged  off  with  cold  water,  once  every 
three  or  four  days.  In  the  intervals  an  ointment  of  three 
drachms  of  balsam  of  Peru  to  an  ounce  of  benzoated  lard  is 
to  be  applied. 

Quibout  recommends  shaving,  frictions  with  camphorated 
alcohol,  and  frequent  bathing  with  equal  parts  of  camphor 
and  sulphurous  ether. 

Hardy  epilates  the  hairs  from  about  the  patch,  and  for  a 
few  days  applies  every  morning  and  evening  a  solution  of 
corrosive  sublimate,  one  in  five  hundred.    Then  an  ointment  of 

9  Yellow  sulphate  of  mercury,  .        .        .  gr.  xxx. 

Camphor, gr.  xv. 

Lard, |  i. 

M. 

is  to  be  used.  After  a  time  this  last  is  to  be  used  in  the 
evening  and  spirits  of  camphor  in  the  morning,  or  a  ten-per- 
cent solution  of  tincture  of  cantharides. 

Shoemaker  recommends  occasional  poulticing  and  the  use 
of  the  oleates  of  mercury. 

When  the  young  hair  begins  to  grow  it  should  be  shaved 
off  once  every  week  or  so,  and  seme  stimulant,  such  as  tincture 
of  cantharides  used. 

iVogrno5i5.— The  chances  are  all  in  favor  of  the  hair  being 
restored  in  recent  cases  and  in  young  subjects.  In  persons  on 
toward  middle  life  the  prognosis  should  be  guarded,  as  the 
disease  is  prone  to  leave  permanent  baldness.  If  the  case 
has  lasted  a  number  of  years,  and  there  is  no  sign  of  young 
hair,  the  prognosis  is  grave;  we  cannot  expect  much  from 
our  treatment. 
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Not  much  is  known  regarding  the  application  of  medical 
knowledge  to  the  end  of  jurisprudence  in  ancient  times.  The 
earlier  Roman  law-courts  had  a  short  and  easy  way  of  settling 
doubtful  medico-legal  points  by  referring  them  to  the  "au- 
thority of  the  learned  Hippocrates."  But  when  the  study  of 
jurisprudence  underwent  its  wonderful  development  under  the 
imperial  sway  of  Justinian  and  his  successors^  serious  atten- 
tion was  attracted  to  medical  jurisprudence,  and  rules  relating 
to  its  practical  application  were  embodied  in  those  famous 
compounds  of  state  and  judiciary  law,  the  Pandects.  Still, 
the  actual  beginning  of  the  system,  as  we  now  enjoy  it,  dates 
from  so  late  as  the  commencement  of  the  sixteenth  century, 
though  even  then  the  experiment  was  not  always  attended  by 
happy  results,  for,  naturally  enough,  medical  men  shared  in 
many  of  the  ignorant  beliefs  of  the  time,  and  lent  the  force  of 
their  opinions  to  sustain  them.  But,  notwithstanding  this 
drawback,  it  soon  gave  promise  of  such  good  fruit  that  it  was 
deemed  necessary  to  frame  a  body  of  rules  for  the  employ- 
ment of  medical  witnesses,  and  for  their  guidance  in  the  new 
duties  assigned  them.  These  rules  are  contained  in  the  cele- 
brated "  Constitutio  Criminalis  Carolina,"  decreed  by  Charles 
v..  Emperor  of  Germany,  at  the  Diet  of  Ratisbon,  in  1352.  It 
is  therein  ordained  that  medical  practitioners  shall  be  called 
to  investigate  all  cases  of  death  "  by  wounds,  poisons,  hang- 
ing, drowning,  or  the  like;  as  well  as  cases  of  concealed  preg- 
nancy, procured  abortion,  child-murder,"  etc.*    The  numerous 
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works  on  medical  jiirispruiience  which  succeeded  the  publica- 
tion of  this  code  amply  attest  the  interest  it  awakened  among 
)  the  medical  men  of  the  day.     About  the  first  of  these  was  a 
treatise  by  a  German  doctor,  Johannes  Bohn,  on  the  subject 
of    mortal  wounds,  entitled  "De  Renunciatione  Vulncruw," 
published  in  16S9.     The  same  author  produced  in  1704  a  more 
comprehensive  work,  giving  copious  rules  for  the  giiidance  of 
-  medicalevidenceincourtsof  law;  and  in  Valentine's  Pandects, 
I  tile  physicians  of  the  day  had,  according  to  good  authority, "  a 
[compendious  retrospect  of  the  opinions  of  preceding  writers 
I  on  juridical  medicine.'" 

At  first  the  right  to  testify  in  courts  of  law  was  restricted 
'  to  surgeons.  Two  of  these  were  appointed  in  every  city  and 
town  to  examine  "  all  wounded  or  murdered  persons."  and  to 
report  the  facts  to  the  proper  tribunal.  Such,  at  least,  was 
the  early  stage  of  this  novelty  in  Germany.  The  French 
adopted  and  improved  upon  the  German  practice.  After  the 
publication  of  the  Caroline  Code,  Francis  L  decreed  that  both 
"physicians  and  surgeons  should  be  legally  required  "  to  act 
in  a  modico-legal  capacity.  Subsequently,  Henr5'  IT.  conferred 
on  his  court-physicians  the  privileg'e  of  nominating  surgeons 
in  every  town  "  to  the  exclusive  right  of  exercising  this  impor- 
tant duty."  Finally,  Louis  XIV,  decreed  that  phj'sicians  must 
always  be  present  with  surgeons  at  the  examination  of  dead 
bodies.*  A  pleasing  example  of  the  authority  of  medical 
opinion  with  courts  of  inquiry,  even  in  those  days,  is  narrated 
by  Pigmy  in  his  "  Chirurgerie  "  (liv,  T,  chap.  10,  p.  445),  It  ap- 
pears that  seven  men  and  seven  women  were  sentenced  to 
death  for  sorcery,  and  that  M.  Pigray,  with  three  professional 
associates,  was  appointed  to  ^isit  the  condemned  in  company 
with  the  court  counsellors,  to  investigate  the  truth  of  the 
charges  contained  in  the  written  deposition  made  against 
them.  The  result  of  the  inquiry  was  a  recommendation  to  the 
court  to  remove  the  sentence  of  death  and  to  place  the  four- 
teen prisoners,  whom  they  discovered  to  be  lunatics,  under 
medical  treatment,  and  we  are  told  the  court  was  wise  enough 
to  follow  this  advice.  The  progress  of  enlightenment  was 
slower  in  England,  for  we  read  that,  more  than  a  quarter  of 
a  century  after  the  occurrence  above  mentioned.  Sir  Thomas 
Browne,  author  of  the  fascinating  book  "Religio  Medici," 
bore  "testimony  to  the  reality  of  diabolical  illusions,  occasion- 
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ing  by  his  evidence  the  conviction  and  condemnation  of  two 
unfortunate  persons,  who  were  tried  at  Bury  St.  Edmunds 
before  the  Lord  Chief-Justice  Baron  Sir  Matthew  Hale,  on  the 
capital  charge  of  bewitching  the  children  of  a  Mr.  Pacey,  and 
causing  them  to  have  fits."'  But  this  was  in  the  reign  of 
James  I.,  whose  obsequious  Parliament  enacted  a  law  against 
witches,  in  the  preparation  of  which  men  even  such  as  Coke 
and  Bacon  took  an  active  part.  It  was  not  until  the  witch 
craze  had  spent  itself  in  the  execution  of  some  forty  thousand 
men,  women,  and  children,  that  this  terrible  persecution  was 
finally  stopped  by  the  efforts  of  Chief -Justice  Holt.  Among 
the  last  of  its  victims  to  suffer  death  in  England  were  two 
women,  executed  on  the  grave  charge  of  having,  the  devil 
willing,  raised  a  hurricane  by  making  a  lather  of  soap  and 
pulling  off  their  stockings.  But  I  must  ask  pardon  for  this 
digression. 

Undoubtedly,  our  American  physicians  are  among  the  most 
industrious  laborers  in  the  field  of  medico-legal  research.  80 
early  in  the  historj'^  of  the  republic  as  1810  Dr.  Rush  drew 
attention  to  the  subject  in  an  introductory  lecture  delivered 
before  the  University  of  Pennsylvania,  dwelling  on  the  value 
of  medical  testimony  as  an  aid  in  the  vindication  of  oppressed 
innocence  and  the  punishment  of  crime.  Since  then  the  whole 
field  of  medical  jurisprudence  has  been  traversed  in  numerous 
American  works  of  recognized  ability  and  authority.  I  need, 
only  mention  those  of  Beck,  of  Wharton  and  Stille,  and  two 
valuable  productions  on  medical  evidence  to  which  I  am  much 
indebted  in  the  preparation  of  this  paper,  namelj^  Dr.  Elwell's 
"  Malpractice  and  Medical  Evidence,"  of  which  the  third  edi- 
tion, revised  and  enlarged,  is  recently  published,  and  the  ex- 
cellent treatise  on  the  "Jurisprudence  of  Medicine,"  by  Prof. 
Ordronaux. 

The  word  expert  means,  etymologically,  "  taught  by  use, 
practice,  or  experience."  It  therefore  denotes  one  who  has  a 
practical  knowledge  of  some  science  or  art.  Now,  in  the  case 
of  the  medical  expert  this  practical  knowledge  is  only  of  ster- 
ling value  to  the  cause  of  justice  when  reared  on  a  solid  basis 
of  scientific  training.  This  fact  our  law-courts  do  not  seem 
sufficiently  to  recognize,  and  it  is  precisely  because  thej'^  do 
not  recognize  it  that  the  question  "  What  constitutes  a  medi- 
cal expert?"  receives  even  at  this  day  conflicting  answers. 
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Tliu»,  while  in  some  cases  (as  in  Page  vs.  Parker,  40  N.  H.,  47} 
it  was  ruled  that,  in  questions  of  skill  or  scienci.-,  mere  oppor- 
tunity for  observation  was  not  enough,  it  being  necessarj-  that 
the  witness  should  have  superior  skill  and  scientilic  knowledgi!^ 
and  also  a  mastery  of  the  subject;  in  others  (e.g.,  in  N.  Orleans 
&  Co.  vs.  Allbritton,  38  Miss.,  242)  it  has  been  held  that  prac- 
tising physicians  without  medical  diploma  or  hcense  from  an 
examining  board  stand  on  an  equal  footing  in  this  respect  with 
the  most  thoroiighly-educatetl  medical  men.  And  in  the  Liv- 
ingston case  it  was  the  judicial  decision  "  that  any  pi'actising 
physician  is  competent  to  express  an  opinion  as  an  expert  on 
a  medical  question." ' 

A  medical  expert,  properly  so-called,  is  one  specially  quali- 
fied to  give  opinions  on  facts  having  a  medical  nature  and 
bearing.  Of  course,  this  definition  will  exclude  all  who,  though 
rt'cognijied  as  physicians  by  the  amended  statute,  are  not 
legitimate  mumbers  of  the  profession.  Moreover,  it  will  dis- 
criminate between  members  of  the  profession  itself,  and  with 
propriety,  I  think,  for,  apart  from  the  fact  that  some  physi- 
cians are,  by  reason  of  certain  advantages  of  training  and  ob- 
servation, more  entitled  to  the  position  of  experts  than  others, 
there  is  no  doubt  that  the  interests  of  justice  and  the  reputa- 
tion of  our  cloth  require  some  classification  of  medical  wit- 
nesses more  in  accordance  with  facts  and  experience.  Pre- 
suming this  to  be  true,  I  might  classify  them: 

A.  As  phj'sicians  and  surgeons.  This  would  answer, 
though  imperfectly,  in  countries  where  medical  and  surgical 
practice  are  conducted  separately,  but  where  such  is  not  the 
custom,  it  is  open  to  the  serious  objection  of  not  being  in  ac- 
cordance with  fact. 

B.  As  medical  witnesses  and  medical-expert  witnesses. 
This  is  not  only  the  most  natural  but  also  the  most  widely  ap- 
plicable division,  being  based  on  a  real  difference  in  the  char- 
acter of  medical  testimony;  and,  although  not  generally  rec- 
ognized in  our  courts  of  law,  it  certainly,  if  unconsciously, 
influences  the  weight  which  judge  and  jury  attach  to  separate 
medical  testimonies.  Let  me  be  permitted  to  show  the  nature 
of  this  important  distinction.  Medical  witnesses  testify  to 
familiar  medical  facts,  and  deliver  opinions  based  on  that 
knowledge  of  the  general  principles  of  medicine  which  all 
medical  men  should  have.    The  value  of  their  testimony  will 
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therefore  depend  on  the  range  of  their  general  medical  infor- 
mation and  experience,  and  not  necessarily  on  a  minute  ac- 
quaintance with  some  special  medical  branch.  On  the  other 
hand,  medical  expert  witnesses  testify  to  special  medical  facts, 
and  deliver  opinions  on  a  more  or  less  minute  and  exhaustive 
study  and  experience  of  some  particular  medical  subject  to 
which  they  have  devoted  special  care  and  attention.  As  an 
illustration  of  my  meaning  to  those  to  whom  it  is  not  already 
sufficiently  obvious,  suppose  an  investigation  into  an  alleged 
murder  by  strychnia,  and  medical  men  summoned  to  give 
testimony.  He  who  has  a  knowledge  of  the  effects  of  strych- 
nia and  of  its  obvious  properties  will  testify  to  these.  He  will 
state  that  it  is  white,  intensely  bitter,  a  valuable  medicine  in 
proper  doses,  a  powerful  poison  in  overdoses.  And  he  will  tell 
how  much  an  overdose  is,  how  it  causes  death,  and  what  dis- 
eased appearance  it  leaves  on  the  body.  But  if  he  were  required 
to  extract  strychnia  from  this  body,  to  prove  by  chemical  tests 
this  substance  to  be  nothing  but  strychnia,  and  to  explain  the 
comparative  merits  of  these  tests,  he  might  decline  by  ac- 
knowledging his  special  inability.  The  court  would  have  to 
seek  the  opinion  of  an  expert  in  toxicology,  who  in  turn  would 
testify  with  authority  on  this  branch  from  having  a  special 
knowledge  of  it.  The  former  of  these  would  be  a  medical 
witness,  the  latter  a  medical-expert  witness. 

There  is  no  doubt,  I  believe,  as  to  the  realitj'^  of  this  distinc- 
tion, nor  as  to  the  importance  of  its  full  recognition  in  courts 
of  law.  One  of  the  reasons  of  the  dissatisfaction  expressed, 
now  and  then,  in  regard  to  medical  testimon^^,  is  the  unrea- 
sonable anticipation  of  its  performance,  leading  to  the  common 
injustice  of  expecting  an  exact  and  minute  knowledge  on  all 
medical  topics  from  all  medical  witnesses.  Next  to  slander, 
unreasonable  expectation  is  the  greatest  foe  to  character. 
How  prevalent  is  the  false  notion  that  physicians  have  an  in- 
tuitive knowledge  of  their  profession — like  poets  are  born,  not 
made — and  that  "he  is  no  doctor,"  as  it  is  said,  who  can't  give 
a  solution  of  any  medical  question  that  may  be  sprung  upon 
him  I  Nor  will  this  habit  of  thought  excite  surprise  if  we  re- 
member how  it  is  kept  alive  by  a  certain  class  of  medical 
practitioners  who  feign  a  mysterious  knowledge  of  the  healing 
art.    These  are  the  quacks  of  whom  Dr.  Parr  said  that  "  they 

endeavor  to  obtain  confidence  by  pompous  pretences,  mean 
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insinuations,  and  ind  U-ect  promises."  I  would  press  this  classi- 
Qcation  on  tlie  attention  of  le^l  men  id  thu  hope  that  it  tna; 
bavi:  some  win^ht  in  influencing  the  expectations  they  may  in 
future  form  of  medical  witnesses. 

Sometimes,  as  the  following  example  will  show,  exceptional 
circumstances  have  rendered  this  clussiflcatioii  impracticable. 
In  the  State  of  Iowa  one  Uinkle  was  tried  for  poisoning  his 
wife  with  strychnia  (G  Iowa  R.,  380,  quoted  from  Elwell's  Mal- 
I  practice,  etc.).     Two  physicians  stated  in  e\-idence  that  they 
I  liad  never  tested  for  poisons,  though  they  understood  the  prin- 
\  Ciples  of  chemistry,  and  had  seen  tests  applied  by  chemists. 
\  An  exception  taken  to  the  admissibility  of  their  evidence  was 
y  overi-ulud  on  the  ground  that  "  to  say  that  none  shall  be  per- 
mitted to  gi^'<>  their  opinions,  except  those  who  have  given 
their  lives  to  chemical  experiments,  or  those  of  the  highest 
professional  skill,  would,  in  this  country  at  least,  render  it 
impossible  in  most  cases  to  find  the  requisite  skill  and  ability." 
In  reflecting  on  this  decision  it  is  but  fair  to  remember  ttiKt  it 
was  influenced  by  necessity.   Still,  in  a  trial  involving  so  much 
of  last  consequence  to  the  accused,  a  successful  effort  might 
have  been  made  to  procure  elsewhere  the  services  of  a  medical 
expert.     Even  the  "highest  professional  skill"  is  compiitible 
with  compjirative  ignorance  of  some  special  medical  subJMt, 
and  I  canuot  but  think  it  hazaitlous  to  admit  the  testimony  of 
such  witnesses  as  conclusive  on  a  question  of  chemistry  and 
toxicology. 

Experts  are  called  to  explain  to  a  jury  the  meaning  of  cer- 
tain facts  which  might  not  otherwise  be  understood.  Most 
trials  involve  some  such  fact-s,  and  are  inconclusive  without 
assistance  from  expert  testimony. 

The  expert  testimony  of  medical  men  is  the  most  impor- 
tant of  all,  for  it  requires  a  most  minute,  varied,  and  extended 
knowledge;  it  frequently  relates  to  subjects  of  an  intricate 
and  recondite  character,  and  it  is  applied  to  the  settlement  of 
questions  affecting  the  three  pereonal  interests  which  men 
most  love,  namely,  life,  reputation,  and  property. 

Two  examples  will  illustrate  its  great  value.  The  first  is 
an  instance  of  a  crime  discovered,  and  of  the  criminals  pun- 
ished by  the  instrumentality  of  medical  evidence,  after  all  or- 
dinary means  had  completely  failed. 

In  the  year  1821  a  woman  disappeared  mysteriously  from 
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the  city  of  Paris.  A  suspicion  that  she  was  murdered  led  to 
the  arrest  of  several  suspected  persons,  who,  however,  were 
soon  liberated,  owing*  to  want  of  pi  oof  of  their  guilt.  After 
eleven  years  the  remains  of  an  unknown  corpse  were  exhumed 
in  one  of  the  city  gardens.  They  were  examined  by  Orftla, 
Chevallier,  and  other  famous  experts,  with  the  result  of  iden- 
tifying them  with  the  published  description  of  the  murdered 
woman,  and  the  rearrest  and  conviction  of  the  previously  dis- 
charged criminals. 

The  second  illustrates  how  an  innocent  man  was,  perhaps, 
saved  from  an  ignominious  death,  and  certainly  freed  from  a 
crushing  imputation,  by  the  intervention  of  the  same  species 
of  testimony. 

Thomas  Bowman  was  accused  of  murdering  an  illegitimate 
child  by  piercing  its  head  with  an  awl.  The  skull  was  pro- 
duced in  the  coroner's  court,  the  hole  was  plainly  visible  by 
all  the  jury.  There  was  no  doubt  about  the  case,  and  the  ac- 
cused was  held  to  stand  his  trial  for  wilful  murder.  The  grand 
jury  sitting  in  Exeter,  England,  examined  the  facts,  and  were 
about  to  bring  in  a  true  bill,  when  Mr.  Seldon,  a  noted  surgeon 
of  the  neighborhood,  heard  what  was  going  on.  Suspecting 
some  great  mistake,  he  appeared  before  the  jury  and  asked  to 
see  the  skull.  Perceiving  at  a  glance  that  the  hole  was  only 
a  natural  opening  for  the  transit  of  a  vein,  he  lost  no  time  in 
so  demonstrating  it  to  the  satisfaction  of  the  jury,  who,  there- 
upon, procured  the  honorable  discharge  of  the  accused. 

The  "  Quarterly  Journal  of  Foreign  Medicine  and  Sur- 
gery,'* alluding  to  the  importance  of  medico-legal  functions, 
says:  '*It  is  such  duties,  ably  performed,  that  raise  our  pro- 
fession to  an  exalted  rank  in  the  eyes  of  the  world;  that  cause 
the  vulgar,  who  are  ever  ready  to  exclaim  against  the  inutility 
of  medicine,  to  marvel  at  the  mysterious  power  by  which  an 
atom  of  arsenic,  mingled  amid  a  mass  of  confused  ingesta,  can 
still  be  detected.  It  does  more:  it  impresses  on  the  minds  of 
assassins,  who  resort  to  poison,  a  salutary  dread  of  the  great 
impossibility  of  escaping  discovery." 

I. 

The  sphere  of  the  medical  expert  is  practically  coextensive 
with  civil  and  criminal  jurisprudence;  but,  as  it  would  be  im- 
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possible,  within  the  Umits  of  this  paptT,  to  do  even  scant  jus- 
tice to  the  subjects  thus  embraced,  I  must  conQne  myself  to 
some  remarks  on  his  evidence  as  delivered  in  a  court  of  law. 

Expert  testimony  begins  when*  ordinary  testimony  ends. 
Ordinarj'  tt-itaesses  ti*stiry  to  facts  of  which  they  are  personally 
co^izant.  Their  opinions  are  not  usually  of  any  value.  But 
tl  \&  otherwise  with  the  expert  witness.  He  does  much  more 
than  bear  testhuony  of  facts,  for  he  delivers  opinions  not  only 
on  facts  he  has  hunself  observed,  but  also  on  such  as  oniinary 
witnesses  may  liave  declared  on  oath.  His  method  of  pro- 
e  is  like  this:  he  observes  facts,  or  listens  to  their  recital, 
I  wei^fhin^  and  classifying  them,  and,  after  their  due  cxamina- 
I  tlon.  he  then  rises  to  a  conception  of  the  ^neral  principle  of 
which  they  are  the  expi-ession.  The  stating^  of  this  conception 
in  appropriate  lan^age  constitutes  the  delivery  of  an  opinion. 
It  follows  that  his  function  is  judicial  as  well  as  testameutaa-y, 
for  hi*  interprets  the  meaning  of  certain  medical  facts  just  aa 
b  the  jud^  on  the  bench  interprets  the  law.  His  position  on 
I  the  witness-stand  is  therefore  exceptional  quoad  his  testimony. 
Sach  is  t-he  dignified  character  of  his  office,  but  necessarily  it 
bas  liinibt,  and  with  these  it  is  his  duty  to  be  acquainted.  "  He 
should,"  writes  Prof.  Ordronaux,  "understand  at  the  outset 
that  he  is  niit  called  to  express  any  opinion  on  the  merits  of 
tlir  ciisi',  that  he  has  no  proper  concern  in  its  issue,  and,  by 
whichever  party  Ciilled,  he  is  in  no  wise  the  witness,  much  less 
the  advocate,  of  that  side.  .  .  .  His  duties  ai-e  properly  lim- 
ited to  gaiifjin;?  the  value  of  certain  facts  as  they  appear  in 
evidence — facts  whose  importance  to  the  issue  cannot  be  de- 
termined without  bis  assistance." 

The  fact,  then,  that  medical  testimony  chiefly  consists  of 
reasoned  opinions  on  statinents  made  in  evidence,  and  the 
necessity  of  limitin;^  the  expression  of  opinion  within  definite 
bounds,  have  led  to  the  institution  of  certain  rules  by  which  it 
is  ijuidcd.  The  majority  of  these  rules  are  scattered  through- 
out an  almost  endless  succession  of  law  reports,  and  are  nearly 
inaccessible  to  all  but  students  at  law,  I  will  just  mention  a 
few,  at  the  same  time  directing  those  who  wish  to  see  refer- 
ences to  some  of  the  hitest  to  the  appendix  of  Dr.  Elwell's 
work  on  Malpractice  and  Medical  Evidence. 

First,  a  medical  witness  is  not  allowed  to  express  an  opinion 
on  facts  requiring  no  special  knowledge  for  their  comprehen- 
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sioB.  Second,  iie  is  not  allowed  to-  base  an  opinion  on  the 
opinion  of  another  expert. 

Third,  his  opinion  should  be  formed  on  a  personal  examina- 
tion, not  on  the  report  of  another  physician.  At  first  sight  it 
may  seem  inconsistent  that  he  should  be  asked  an  opinion  on 
facts  reported  by  common  witnesses,  but  debarred  from  giv- 
ing one  if  based  on  the  statements  of  qualified  men.  But  the 
discrimination  is  due,  no  doubt,  to  the  statement  of  the  com- 
mon witness  being  rendered  under  oath. 

Fourth,  it  has  been  ruled — and  this  corroborates  what  I 
have  lately  said  regarding  the  importance  of  putting  in  prac- 
tice a  certain  classification  of  medical  testimony — that  a  medi- 
cal witness  is  not  competent  to  deliver  an  opinion  on  in- 
sanity unless  he  has  had  experience  in  the  treatment  of  this 
disease.  The  wisdom  of  this  decision  will  be  obvious  to  all 
wha  appreciate  the  many  and  great  difficulties  which  beset 
the  diagnosis  of  some  forms  of  insanity. 

E^fth,  **A  medical  witness  may,  when  the  issue  is  sanity  or 
insanity,  be- asked  whether  such  and  such  appearances,  proved 
by  other  witnesses,  are,  in  his  judgment,  symptoms  of  insanity; 
but  he  cannot  be  asked  if  the  act  with  which  the  defendant  is 
charged  is  an  insane  act;  for  this  is  a  fact  to  be  decided  by 
the  jury.'' 

Sixth,  the  expert  must  be  confined  in  the  expression  of 
opinion  to  the  subject  on  which  he  has  special  knowledge. 

As  time  passes  and  many  things  remain  to  be  said,  I  must 
beg  you  to  be  content  with  this  very  meagre  outline  of  the 
sphere  of  medical  testimony,  and  to  permit  me  to  pass  imme- 
diately to  the  second  division  of  my  subject — the  rights  of 
the  medical  expert. 

IL 

First  of  these  in  order  is  his  right  to  compensation  for  his 
time,  labor,  and  opinion.  This  is  generally  conceded  by  courts 
of  law,  on  the  common-sense  ground,  I  suppose,  that  as  his 
time,  labor,  and  opinion  are  his  capital,  no  one  has  a  right  to 
use  them  without  returning  interest.  The  opposite  view 
implies  communism  to  that  extent.  But,  though  conceded  by 
the  courts,  there  is  popular  prejudice  against  it,  and  it  is  com- 
monly objected  to  medical  men  that  -they  are  actuated  by 
mercenary  motives  in  requiring  compensation  for  their  testi- 
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mony.  Adopting-  the  prevalent  ta.\\acy,post  hoc  ergo  propter 
hoc,  they  who  make  this  charge  have  mrcrred,  from  the  tact 
that  medical  men  do  ruceive  money  for  their  testimony,  the 
opinion  that  therefore  they  aell  their  testinjony  for  money. 
The  charge  would  be  a  very  serious  one  if  true.  But,  in  my 
opinion,  it  could  not  bo  wider  of  the  truth.  I  don't  believe 
money  is  the  prize  which  medical  men  seek  in  ascendingr  the 
witness-stand.  Nor,  to  take  lower  ground,  do  I  think  th«  or- 
dinary com|iensation  sufHcientof  itself  to  tempt  anywise  mem- 
ber of  the  profifssion  into  undergoing  the  slow  torture  of  a 
trial  and  "the  law's  delays,"  Tlie  desire  of  fame  may  indeed 
influence  some,  though,  I  think,  not  many,  and  these  perhaps 
only  once  in  a  lifetime,  or  until  they  cease  to  be  novices  to  the 
situation.  I  really  believe,  despite  the  cynical  sneer  which  the 
announcement  may  cause  among  "dollar-getters,"  that  the 
motives  actuating  mt>dical  experts  who  enter  upon  this  posi- 
tion are  love  of  scientific  investigation,  sense  of  moral  duty, 
and  zt-al  for  truth  and  fair  play.  But,  waiving-  this  paltry  ob- 
jection aside,  is  there  any  sound  reason  why  medical  experts 
should  not  be  paid  for  the  labor,  time,  and  broubie  they  take 
in  aiding  judical  investigations?  Let  me  dismiss  the  subject 
by  ;i  quotatinn  rt-oiii  a  inanly  lettei-  addressed  by  Dr.  Ham- 
mond to  tJie  '■  Nfw  York  Tribune  "  of  May  24th,  1370.  "  Whilo," 
he  wrote,  "I  hold  it  to  be  my  duty  as  a  good  citizen  to  testify  at 
any  sacrifice  to  facts,  my  opinions  are  my  own,  and  I  will  not 
give  them,  unless  I  please,  without  a  remuneration  in  some 
degi-ee  commensurate  with  the  time  and  labor  s|M)nt  in  their 
elaboration."  It  only  remains  for  me  to  say  that  tlie  fee 
should  be  stipulated  for  before  the  opinion  is  given  or  the 
cross-examination  begins,  for,  once  it  is  allowed  to  pass  into 
the  r<es  geatas  of  the  trial  without  this  proviso,  the  witness 
ceases  to  have  any  right  of  property  over  it. 

Second.  The  medical  expert  has  a  right  to  the  courtesy  of 
counsel.  Sometimes,  I  fear  it  must  be  said,  counsel  shows 
him  little  consideration,  A  certain  degree  of  hostile  criticism 
is  usually  to  be  expected  from  lawyers  in  the  interests  of  their 
clients,  but  it  is  too  often  carried  beyond  the  bounds  of  mod- 
eration. It  may  insure  a  lawj-er's  tnmnph  to  belittle  the 
expert  in  the  opinion  of  the  court,  or  it  may  onduce  to  the 
success  of  his  cause,  but  there  are  other  and  more  honorable 
means  for  securing  these  ends  short  of  assailing  a  physician's 
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reputation.  We  may  indeed  find  a  reason  for  the  latitude 
allowed  to  lawyers  in  this  particular,  in  the  foTlowing"  words 
from  Chief- Justice  Earl,  of  the  English  bench:  "The  law" 
trusts  the  advocate  with  a  privilege  in  respect  to  the  liberty 
of  speech  which  is  in  practice  bounded  by  his  own  sense  of 
duty;'*  for  "he  may  have  to  speak  upon  subjects  concerning 
the  deepest  interests  of  social  life,  and  the  innermost  feelings 
of  the  soul."  But  that  this  liberty  is  limited,  if  not  by  the 
patience  of  the  court,  at  least  by  moral  considerations,  is  a 
truism  on  which  it  would  be  waste  of  time  to  dwell.  It  is  a 
nice  point  in  casuistry  to  determine  how  far  a  lawyer  may  go 
before  overstepping  the  limits  of  his  extended  and  even  elastic 
privileges.  But  this  much  is  certain,  that,  even  before  he 
reaches  the  imposed  limit  which  debars  him  from  aspersing 
the  character  of  a  witness,  he  may  trench  on  dangerous 
ground,  as,  for  instance,  when,  in  his  address  to  the  jury,  he 
so  misstates  or  distorts  the  medical  evidence  as  to  make  it 
appear  other  than  what  it  is.  Examples  of  such  unfairness 
have  fallen  within  the  experience  of  most  medical  men  who 
have  appeared  in  the  capacity  of  witnesses.  The}'  are  far 
from  being  excusable  on  the  ground  that  the  lawyer  is  not 
bound  by  the  oath  of  the  witness  to  speak  the  truth,  because 
his  relations  to  his  client  neither  absolve  him  from  the  higher 
law  nor  from  respect  to  healthy  public  opinion.  I  may  further 
remark  that  the  heat  engendered  b}'^  a  closely-contested  case 
may  palliate,  if  it  does  not  excuse,  the  faults  of  lawyers  now 
under  consideration,  but  there  is  no  such  apology  for  the  con- 
duct of  judges  who  allow  scientific  testimony'* to  be  indecor- 
ously handled.  They  seem  prone  to  forget  that  the  process  of 
"brow-beating,"  to  which  medical  witnesses  have  to  submit, 
often  defeats  the  very  object  of  judicial  investigations.  This 
view  may  be  supplemented  by  some  remarks  on  the  diflaculties 
natural  to  the  position  of  the  medical  witness,  which  I  find  so 
well  put  in  Paris  and  Fonblanque's  "Medical  Jurisprudence" 
that  I  shall  not  apologize  for  giving  them  in  their  own  words: 
"A  scientific  witness  fully  acquainted  with  the  subject  in  dis- 
pute, and  by  particular  knowledge  well  qualifiQd  to  inform  the 
court  on  the  most  important  points,  is  too  freqiiently  rendered 
miserable  in  himself  and  absolutely  ineffective*  to  the  ends  of 
justice  by  the  diflldence  which  a  man  of  real  acquirement  gen- 
erally feels  when  impressed  at  once  by  the  novelty  of  his  situ- 
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ation,  .  .  .  the  importiince  of  the  duty  which  he  is  ahout  to  | 
perform,  and  consciousness  that  the  truths  lie  is  about  to  J 
utter  may  be  obscured,  suppressed,  or  pcr\'erted  by  technical- 1 
itiea  for  which  he  is  uupi-epared  with  any  defence.  .  .  .  We  1 
do  not  mean  to  arraign  the  present  forms  of  examination  in  i 
general  when  we  assert  that  some  abuse  in  practice  too  frfr  1 
quently  places  the  medical  witness  in  as  painful  a  situation  itaj 
if  he  were  himself  a  criminal."  I,  on  the  contrary,  believe  that  I 
the  "  present  forms  of  examination "  may  very  justly  be  ai>  1 
raigned,  and  that  they  are  susceptible  of  improvement.  At  I 
the  same  time  let  me  hasten  to  state  my  conviction  that  the' I 
number  of  lawyers  who  abuse  their  privilege  is  few  as  com--l 
pared  with  the  many  who  do  not.  I  have  entered  my  protest  I 
against  the  length  to  which  some  go,  and  all,  perhaps,  think  ] 
they  have  a  right  to  go;  but,  this  much  being  said  in  the  I 
kindliest  spirit  to  our  legal  fi-ienda  (and  I  wish  some  lawyer  1 
would  arise  in  this  assembly  and  point  out  the  doflciencies  in  J 
the  conduct  of  medical  men  viewed  from  the  stand-point  of  1 
the  legal  profession),  I  will  now  add  my  belief  that  medical  1 
witnesses  are  treated,  as  a  rule,  with  high  consideration  by  I 
counsel,  and  that,  veiy  properly,  the  more  important  and  in-  I 
fiuential  they  are  the  greater  is  the  deference  paid  to  ttiem.  I 
This,  I  repeat,  is  very  proper,  hut  I  must  beg  them  to  ke«!p  a  I 
corner  in  their  hearts— a  cynic  might  say  a  corner  in  their  I 
pockets,  it  being  a  popular  error  that  lawyers  have  no  hearts'  1 
— for  the  humbler,  though  perhaps  equally  worthy,  members  J 
of  my  profession.  There  is,  let  me  say,  a  tendency  to  pay  ex-  1 
elusive  deference  to  those  whose  reputations  have  impressed  I 
us  with  feelings  of  respect  and  reverence.  We  often  pride  I 
ourselves  on  a  sort  of  intimacy  with  people  whose  names  ars  1 
spoken  with  admiration  in  the  public  places,  though  we  may  ■ 
have  had  no  personal  intercourse  with  them.  We  are  aU,.J 
indeed,  lawyers  as  well  as  others,  given  to  undue  reverence  forfl 
authority.  And  so  it  results  that  exclusive  and,  I  had  almostrl 
said,  obsequious  deference  is  paid  to  Professoi-s  A  and  B  be-^ 
cause  they  happen  to  be  considered  the  major  lights  of  their 
profession;  so  much  so,  that  if  a  scientiHc  man  who  has  put 
iiis  light  under  a  bushel,  but  who  also  may  bt>  just  as  compe- 
tent, is  induced  to  confrant  the  opinions  of  these  others,  we  are 
tempted  to  conceive  a  contempt  of  his  mental  calibre  and  to 
regard  him  as  one  of  the  too  numerous  conceited  individuals 
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who  "rush  in  where  angels  fear  to  tread."  Well,  who  will 
afflrrn  that  counsel  is  exempt  from  this  same  Tailing;  and  does 
it  not  explain  why  medical  witnesses  who,  though  able  aud 
learned,  may  not  have  had  their  talents  trumpeted  abroad, 
meet  sometimes  so  little  consideration  at  their  hands!*  This 
is  a  petty  grievance  to  he  sure,  but  it  deserves  a  remedy,  and 
this  I  think  is  to  be  found  in  more  intimate  intercourse  be- 
tween the  members  of  the  two  professions.  For,  lawyers  and 
physicians  cannot  long  associate  together  without  great 
mutual  beneflt,  and  without  discovering  amon^  themselves 
much  latent  ability  requiring  only  the  stimulus  of  contact  to 
be  quickened  into  life.  But  intercourse  should  not  be  conHned 
to  these  meetings.  The  leading  members  of  this  association 
would  confer  no  small  boon  on  both  professions  by  encourag- 
ing that  social  communion  among  them  which  is  the  cement 
of  all  good  understanding  and  friendship.  The  benefits  of  such 
an  intercourse,  full,  free,  and  untrammelled  by  the  foj'ms  of 
our  society  reunions,  would  flow  out'on  all  sides,  increasing 
the  amenities  of  life,  and  otherwise  contributing  to  the  general 
beneflt. 

Third.  The  medical  witness  is  entitled  to  have  questions 
put  to  him  in  a  clear,  intelligible  form.  The  unintelligibility 
of  many  of  these  is  a  subject  of  surprise  and  comment  among 
medical  men.  They  complain  that  they  often  betray  such  a 
want  of  precision  that  the  medical  witness  is  puzzled  how  to 
make  sense  out  of  them.  The  reason  seems  to  me  obvious 
enough.  It  is  almost  as  difBcult  to  put  a  sensible  and  precise 
question  as  to  frame  a  guarded  answer.  Both  acts  require  an 
intimate  knowledge  of  the  subject  on  which  the  examination 
is  to  he  conducted,  based  on  a  systematic  preliminary  training 
in  its  elementary  principles.  It  is  not  reasonable  to  expect 
that  men,  however  intellectual  and  studious,  can  supply  de- 
ficiencies in  this  respect  by  a  few  weeks',  or  even  months', 
cramming  for  a  trial.  Indeed,  the  real  wonder  is  that  counsel 
succeed  so  well,  considering  all  the  disadvantages  under 
which  they  labor.  In  pointing  out  these  things  to  our  legal 
friends  I  am  quite  sure  we  have  no  intention  of  assuming  airs 
in  their  presence.  Such  pretension  would  indeed  be  very  ab- 
surd, for  there  are  points  of  culture  in  which  the  advantage  is 
conspicuously  on  the  side  of  the  legal  profession.  I  might  in- 
stance the  faculties  of  argument  and  expression — of  dialectic, 
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in  a  woiii — arts  in  which  medical  men  av«  usually  deOcientj 
but  which  are  the  necessary  qualifications  of  the  lawyer.™ 
Various  remedies  might  be  suggested  for  this  defect  of  ques- 
tioning, the  most  effectual  of  which  I  will,  however,  reserve 
for  a  future  part  of  this  paper.  But  for  tbe  presont  I  wil 
mention,  as  a  good  empirical  reform,  the  emplo>Tnent  of  mediq 
cal  men  to  assist  in  preparing  the  medical  parts  of  lawyer^ 
briefs. 

Fourth.  The  right  to   use   memoranda,  conceded   to   ; 
witnesses,  is  particularly  necessary  to  medical  men,  who! 
investigations  are  frequently  of  a  nature  too  complex  to  I 
accurately  reproduced  without  them.    It  is  one  of  the  wonders 
about  the  human  mental  constitution  that  impressions,  fadini^ 
in  the  excitement  of  engrossing  occupations,  are  so  quickly 
resuscitated  by  artificial  aids.     One  of  the  most  effectual  of 
these  is  a  written  document,  which,  though  not  received  by 
courts  as  a  substitute  for  memory,  is  permitted  as  an  aid  to 
recall  the  past.     It  is  immaterial  whether  the  memoranda  are 
made  by  the  witness  himself  or  to  his  dictation,  by  an  assist- 
ant, provided  they  be  taken  at  or  soon  after  the  investigation, 
for  with  each  succeeding  day's  delay  their  reliability  is  axon 
and  more  weakened.     In  drawing  up  memoranda  we  cannaj 
be  too  exact  in  attendiug  to  facts  and  dates.     These  requir 
to  be  recorded  with  scrupulous  accuracy.     As  regards  fact 
they  should  be  conscientiously  set  down  as  they  appear; 
too  many  precautions  cannot  be  taken  against  the  hesettiaj 
error  of  mixing  them  up  with  inferences.    The  golden  ruM 
would  seem  to  be  to  state  the  facts  first  and  the  inft 
last;  to  state  the  facts  fully  and  the  inferences  cautiously. 


III. 

The  obligations  of  medical  experts,  which  I  will  next  con- 
aider,  are  divisible  under  three  chief  heads:  1.  His  obligations 
to  courts  of  law;  2.  To  medical  science;  3.  To  his  professional 
brethrea.  The  last  of  these  will  form  a  heading  for  s 
eral  observations  on  the  duties  of  medical  men  toward  thoi 
of  their  profession  who  are  defendants  in  suits  for  malpractic 
The  three  will  bo  considered  in  the  order  above  stated: 

1.  His  Obligations  tn  Courts  of  Law.— In  many  c 
quiring  legal  investigation  the  coroner's  court  is  the  ; 
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t>efore  which  a  medical  witness  is  summoned.  The  laws  of 
tJiis  State  ^'  make  it  the  duty  of  coroners  to  summon  a  medical 
Biritness/'  to  be  present  at  inquests.  ^'And  it  shall  be  the  duty 
3f  every  coroner  to  cause  some  surgeon  or  physician  to  be 
subpoenaed  as  a  witness  upon  the  taking  such  inquest/^  sa^^s 
bhe  statute  (vol.  iii.,  p.  1036,  "Revised  Statutes  of  New  York  "). 
[t  declares  that  physicians  so  summoned  shall  be  liable  to  the 
same  penalties  if  they  refuse  to  attend  as  are  provided  in  other 
courts,  and  yet,  by  an  extraordinary  omission,  it  affirms  nothing 
in  regard  to  their  compensation.  Now,  though  it  may  be  a 
little  out  of  place,  I  must  observe  that,  for  consistency's  sake 
alone,  their  labor  should  be  compensated  here  as  in  other 
courts.  The  character  of  the  service  is  precisely  the  same. 
That  its  remuneration  should  be  a  recognized  thing  in  one  and 
not  in  the  other  court  is,  to  say  the  least,  evidence  of  a  very 
unsatisfactory  state  of  the  law  on  the  subject.  A  more  just 
and  rational  provision  is  made  in  the  British  possessions, 
though  by  no  means  an  adequate  one.  But,  at  all  events,  it 
has  the  merit  of  greater  consistency.  There  medical  witnesses 
receive  from  town  or  county  a  fee  of  five  dollars  for  expert 
testimony  given  before  a  coroner's  court,  and  ten  dollars  if  re- 
quired to  make  a  post-mortem  examination.  I  fear  time  will 
not  permit  me  to  enter  into  details  regarding  the  physician's 
duties  at  coronera'  inquests.  I  must  content  myself  with  re- 
ferring to  Taylor's  and  Beck's  manuals  for  most  that  is  re- 
quired to  be  known  on  the  subject.  Suffice  .it  to  remark  here 
that  he  should  be  very  circumspect  regarding  the  opinion  he 
gives  at  the  inquest,  both  on  account  of  its  paramount  influ- 
ence with  the  coroner's  jury,  who  look  to  it  sometimes  for 
sole  direction,  and  of  the  severe  criticism  it  must  undergo  in 
the  higher  courts. 

The  question,  whether  a  medical  man  can  be  compelled  to 
appear  in  court  as  a  skilled  witness  against  his  will,  comes 
next  in  this  section.  The  general  opinion  is  in  the  affirmative, 
though,  as  we  shall  see,  there  is  not  unanimit}^  among  the 
judicial  decisions  on  the  subject.  I  speak  of  skilled  witnesses, 
because  only  in  reference  to  such  has  any  doubt  existed,  all 
citizens  being  obliged  to  give  evidence  in  courts  of  law  as  or- 
dinary witnesses.  The  usual  mode  of  summons  is  by  subj)ocn:i, 
which  is  a  positive  command  obliging  obedience  under  pain  of 
certain  specified  penalties.    It  was  indeed  held  at  one  time 
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that  thia  commatid  was  binding  on  ordinary  witnesses  only; 
that  medical  experts  being,  as  it  were,  extraordinary  witnessra, 
could  not  or  should  not  be  compelled  to  attend  court'  a^insl 
their  will.  This,  in  fact,  was  the  opinion  of  Lord  Campbell  io 
Betts  L's,  Clifford,  Warwick  Assizes  (quoted  in  Taylor's  "Medi- 
cal Jurisprudence  ").  He  held  that  "  a  scientific  witness  was 
not  bound  to  attend  upon  beiii^  served  uith  a  subpoena,  and 
he  ought  not  to  be  subpoenaed.  If  the  witness  knew  any 
question  of  fact  he  might  be  compelled  to  attend,  but  could 
not  be  compelled  to  give  bis  attendance  to  speak  to  mattore 
of  opinion."  Prof.  Ordronaux,  in  a  foot-note  to  his  able  work 
on  the  "Jurisprudence  of  Medicine,"  sugf^ests  that  Lord 
Campbell's  language  could  not  have  been  accurately  reported, 
because,  "in  the  first  place,  it  has  never  been  admitted  to  be 
within  the  discretion  of  any  person  to  disobey  the  subptena  ot 
a  court  within  whose  jurisdiction  he  may  chance  to  be,  ,  .  . 
In  the  second  place,  even  if  told  the  purpose  of  his  examina- 
tion, he  can  exercise  no  choice  in  the  matter  of  his  attendance, 
unless  he  could  show  that  he  was  neither  a  competent  or  or- 
dinary witness,  nor  an  expert;  but,  as  he  can  never  know  this 
absolutely  in  advance,  it  is  certainly  made  his  duty  to  obey 
the  subpoena."  Although  this  is  not  merely  the  most  likely 
but  the  onh'  logical  view  of  the  matter,  being  also  what  our 
law-courts  would  generally  assent  to,  yet  1  find  the  old  opinion 
reaffirmed  by  Mr.  Justice  Sprague,  of  the  United  States  Dis- 
trict Court.  The  question  was  as  to  the  right  of  said  court  to 
compel  the  attendance  of  an  interpreter  who  had  disobeyed  a 
subpa'na.  After  stating  that  on  a  former  occasion  he  had 
refused  "  to  issue  process  of  arrest  in  such  cases,"  he  proceeded 
to  say:  ""When  a  person  has  knowledge  of  any  fact  pertinent 
to  an  issue  to  be  tried,  he  may  be  compelled  to  attend  as  a 
witness.  In  this  all  stand  upon  equal  ground.  But  to  compel 
a  person  to  attend  merely  because  he  is  accomplished  in  a 
particular  science,  art,  or  profession,  would  subject  the  indi- 
vidual to  be  called  upon  in  every  case  in  which  any  question 
in  his  department  of  knowledge  is  to  be  solved." — (In  re 
Koelker,  1  Sprague  Dec,  2TC,  from  Appendix  to  Elwell's  "Mal- 
practice and  Medical  Evidence.")  Thus  unsettled  stands  the 
question.  We  may  say  of  the  controversy  upon  this  question 
what  Ciirran  remarked  about  an  indefinite  speech,  that  "it 
begins  at  a  point  and  goes  on  widening  and  widening  until  it 
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fairly  puts  the  question  out  altogether/'  In  this  as  in  other 
circumstances,  however,  we  will  find  prudence  the  better  part 
of  valor.  It  will  be  at  least  expedient  for  us  to  obey  the  sum- 
mons, even  though  issued  by  so  indulgent  a  judge  as  Mr. 
Justice  Sprague. 

2.  His  Obligations  to  Medical  Science, — The  medical 
expert  in  a  court  of  law  occupies  the  distinguished  and  re- 
sponsible position  of  representative  and  exponent  of  the  most 
advanced  ideas  and  most  recent  improvements  in  medical 
knowledge.  It  is  hence  requisite  that  he  be  well  learned  not 
only  in  the  fundamental  branches  of  medical  science,  but  also 
in  the  latest  researches  and  most  improved  methods  of  in- 
vestigation. This  proposition  is  so  obvious  and  reasonable 
that  the  bare  statement  of  it  should  suffice.  But  something 
further  is  requisite  to  constitute  what  is,  in  the  broad  sense  of 
the  term,  a  good  witness,  and  a  fit  representative  of  the  medi- 
cal science  of  the  day.  If  this  knowledge  is  to  be  made  effec- 
tual it  must  be  assisted  by  two  important  acquisitions,  namely, 
by  powers  of  observation  and  by  faculties  of  reasoning  cor- 
rectly on  the  facts  observed.  To  these  must  be  added  an 
amount  of  practical  experience  sufficient  to  enable  him  to 
bring  this  knowledge  to  bear  on  the  points  under  investigation. 
According  to  the  degree  of  proficiency  in  these  things  will  the 
reputation  and  usefulness  of  the  medical  witness  be  affected 
for  good  or  evil,  and  hence  they  deserve  to  be  seriously  con- 
sidered. 

Medical  men — in  matters  relating  to  the  sick,  such  quick 
observers — are,  when  summoned  to  act  in  an  unusual  capacity, 
like  people  generally,  liable  to  overlook  valuable  facts.  This 
defect,  of  which  we  are  all  more  or  less  conscious,  is  partly 
occasioned,  I  think,  by  undue  concentration  of  the  mental 
faculties  upon  purely  professional  subjects.  The  mind,  ab- 
sorbed in  this  one  pursuit,  is  not  free  to  receive  new  impres- 
sions; or  it  becomes  imprisoned  in  its  own  conceits,  and  a  nar- 
row, pedantic  character  is  the  result.  Part  of  the  defect  is 
also  due  to  neglect  of  discipline  and  self-culture.  But  b}'^  far 
the  greatest  portion  is  the  result,  I  feel  convinced,  of  the 
educational  system  pursued  in  our  medical  schools.  With  the 
great  defects  of  that  system,  as  a  whole,  I  have  not  now  to  do. 
The  remarks  which  I  am  about  to  make  relate  immediately  to 
that  department  of  it  called  medical  jurisprudence.    Let  me 
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say,  on  the  g^eneral  question,  that  I  am  wholly  in  accord  with 
those  medical  reformers  who  urg^  upon  our  attention  the  ad- 
1  vantages  of  giving  this  system  much  more  of  a  practical  char- 
I  acter.     I  think  they  are  entitled  to  our  gratitude  for  pointing 
out  its  incompetency  to  fit  medical  men  for  the  ever-widening 
circle  of  duties  Imposed  upon  them  hy  the  exigencies  of  modem 
society.     If  we  were  to  jud^  by  the  system  they  so  earnestly 
condemn,  we  would  be  forced  to  believe  that  physicians  and 
surgeons  ha  ve  no  other  duties  apart  from  writing  prescriptions 
and  setting  broken  bones,  for  it  unaccountably  neglects  that 
essential  practical  instruction  which  they  should  have  as  noc- 
■  essaiy  preparation  for  the  important  functions  they  may  be 
I  called  upon  to  discharge  to  the  State  in  presence  of  an  exact- 
[  ta|r  and  critical  public    As  a  particular  instance  of  this  defect, 
I  let  me  point  to  the  practice  of  confining  tuition  in  medical 
I  Jurispi-udence  to  dry  theor<?tical  disquisitions,  given  at  the  fag- 
end  of  a  curriculum,  and  otfered  as  a  substitute  for  that  prac- 
tical instrucLion  which  is  of  far  greater  value.     How  nearly 
fruitless  these  lectures  are  the  experience  of  every  student 
who  has  been  schooled  in  the  art  of  acquiring  knowledge  under 
difficulties  will  tell  him.     I  do  not  think  I  exaggerate  the  de- 
fects of  this  kind  of  instruction,  when  I  say  that,  of  the  nuTn- 
bei-s  of  aspiring  young  men  annually  turned  out  by  our  medi- 
cal colleges,  ninety-five  per  cent  have  no  practical  knowled;^ 
of  legal  medicine;   hardly  one,  if  brought  face  to  face  with  an 
accidental  death  or  wounding,  would  know  how  to  apply  the 
meagi-e  theoretical  knowledge  he  has  received  from  his  lectures 
and  his  text-book ;  haixlly  one  would  make  a  respectable  display 
of  what  he  does  know  if  asked  to  perform  an  autopsy  or  give 
a  statement  to  a  coroner's  jury. 

We  pride  ourselves,  and  to  a  certain  extent  justly,  on  the 
superiority  of  our  institutions  of  learning;  but  in  all  that  re- 
lates to  the  practical  application  of  knowledge,  and  particu- 
larly medical  knowledge,  to  the  service  of  the  Stale,  we  are,  I 
really  believe,  behind  what  Some  of  us  might  choose  to  call 
"the  elfete  monarchies"  of  Europe.  Let  me  instance,  as  an 
example  of  what  we  might  profitably  imitate,  the  school  of 
legiil  medicine  attached  to  the  "University  of  Berlin,  wherein 
each  student  who  desires  it  receives  practical  instruction  in 
medical  jurisprudence,  enjoying  opportunities  of  examining 
the  living,  of  making  autopsies,  of  analyzing  poisons,  of  essay- 
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ing"  the  rig-ht  methods  of  applying  various  tests,  such  as  those 
required  to  ascertain  the  modes  of  death  of  infants — ^in  a  word, 
of  putting  to  practical  use  the  discourses  heard  in  the  lecture- 
room.  The  Austrian  system,  if  I  am  correctly  informed,  is, 
or  was  equally  good,  and  the  French,  though  deteriorated 
within  the  last  fifty  years,  and  now  much  more  defective  than 
need  be,  is  still  better  than  any  either  England  or  America 
can  lay  claim  to.  Many  stanch  supporters  of  the  constitu- 
tional freedom  and  liberal  institutions  of  Britain  have  deplored 
her  deficiencies  in  this  respect.  Dr.  Gordon  Smith,  for  exam- 
ple, in  the  course  of  his  work  entitled  the  "Analysis  of  Medical 
Evidence,*'  earnestly  insists  on  the  necessity  for  a  law  de- 
manding more  special  qualifications  for  medical  witnesses, 
accompanying,  however,  his  recommendations  with  a  super- 
fluous note  of  national  glorification.  "Though,'*  he  writes, 
'*one  of  the  last  of  his  countrymen  who  would  wish  to  see  the 
customs  and  institutions  of  Great  Britain  shaped  according  to 
foreign  patterns,  we  might  take  a  hint  from  and  improve 
upon  their  practice."  Truly,  and  we  also  in  America,  over- 
looking this  appeal  to  national  vanity,  may  take  a  hint  from, 
and,  at  least,  try  to  "improve  upon  their  practice.*'  That 
there  is  ample  room  for  improvement  is  evident  from  this  one 
fact,  that  we  are  to  this  day  nearly  as  deficient  as  the  English 
were  three-fourths  of  a  century  ago,  when  even  John  Hunter 
had  to  deplore  to  his  class  his  want  of  sufficient  medico-legal 
training,  accusing  himself  of  incompetency  at  the  trial  of  Sir 
Theodosius  Boughton.  It  is  mere  folly  to  expect  that,  because 
a  youth  has  gone  successfully  through  the  ordinary  medical 
curriculum,  he  will  be  fitted  to  discharge  the  important  duties 
of  a  witness  in  a  court  of  law.  For,  though  his  professional 
learning  is  essential  to  him  here  as  elsewhere,  yet  the  demands 
of  the  position  are  so  exceptional — have  so  much  to  do  with 
applied  science  and  a  knowledge  of  circumstances  which  do 
not  occur  in  his  routine  experience — that  a  training  over  and 
above  what  is  purely  medical  is  necessary  to  him.  I  will  ven- 
ture to  assert  as  much  of  the  legal  profession,  for  I  think  that, 
had  they  the  advantages  of  this  practical  education,  we  should 
hear  at  least  fewer  complaints  from  medical  men  respecting 
their  defective  method  of  examining  medical  experts.  But,  to 
be  valuable,  the  education  must  be  unmistakably  practical  or 
experimental.    Among  those  who  see  and  lament  the  great 
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defects  of  our  present  system  of  medico-legal  tuition,  the  im- 
pression pi'evails  that  its  proper  remedy  nill  be  found  in  the 
more  iiniversal  establishment  of  chairs  of  medical  jurispru- 
deuce  in  our  medical  colleges.  Now,  though  this  proposition 
is  undoubtedly  good,  though  it  cannot  be  questioned  that  such 
chairs  ai'e  of  great  value  and  worthy  your  esteem,  I  will  not 
aJ>low  that  they  are  the  sole  and  sufBcieut  remedy  for  the  eiiil 
complained  of.  I  beUeve  nothing  will  do  short  of  a  real,  prac- 
f  tical  school  of  legal  medicine,  aUve  to  the  medico-legal  issues 
I  of  the  day,  with  its  morgue,  its  laboratory,  its  appliances,  ita 
I  medical  and  law  libraries,  its  physicians  to  teach  the  funda- 
\  mental  branches  of  medicme,  and  its  lawyers  to  expound  the 
I  elementary  principles  of  jurisprudence.  We  know  how  valu- 
able such  a  course  of  instruction  would  be  to  ourselves;  and 
if,  as  Sir  Edward  Coke  has  said,  "  Some  knowledge  of  every 
acienee  and  art  is  not  only  useful  but  even  necess;irj' "  to  law- 
yers, we  can  estimate  the  essential  sei'\'ice  it  would  be  to  them. 
Consider,  again  the  value  of  such  a  school  of  legal  medicine  in 
the  instruction  of  public  functionaries  such  as  coroners,  and  in 
fitting  them  for  the  duties  of  their  important  office.  No  rear 
sonable  man  can  doubt  the  advuntages  which  would  accrue  to 
the  whole  community  if  all  candidates  for  the  coronership 
were  required  to  have  a  good  grounding  in  the  essential  prin- 
ciples of  law  and  medicine.  It  is  a  conviction  with  many 
whose  judgments  are  entitled  to  great  respect,  that  coroners 
should  be  medical  men;  and,  taking  things  in  the  chaotic 
shape  in  which  we  find  them,  there  ought  to  be  no  doubt  about 
the  truth  and  propriety  of  this  assertion.  Certainly,  in  the 
pj-esent  total  absence  of  instruction  for  laymen  in  the  impor- 
tant duties  of  the  coroner's  office,  medical  men  are  the  only 
persons  at  all  competent  to  fill  the  position.  Under  our  pres- 
ent system — if  system  it  is  worthy  of  being  called — coroners 
do  not  understand  their  duties,  and  consequently  they  do  not 
fulfil  them.  This  is  no  novel  complaint,  for,  though  seldom 
spoken  openly  or  where  it  can  awaken  serious  thoughts  among 
the  masses,  it  is  often  I'epeated  from  mouth  to  mouth.  Still 
it  has  been  publicly  ventilated.  Among  others  I  may  mention 
Dr.  Semmes  as  having  called  attention  to  it  in  a  report  to  the 
American  Medical  Association,  pointing  out  the  slovenly  man- 
ner in  which  inquests  are  conducted  in  the  United  States; 
charging  that  they  are  hastily  gone  through,  incomplete  and 
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valueless,  and  that  the  action  of  juries  in  loosely  inspecting 
the  dead  is  **  scarcely  a  formal  compliance  with  the  law/*  Dr. 
Beck  also,  in  his  work  on  medical  jurisprudence,  declares, 
"  That  the  duties  of  this  office  are  imperfectly  understood,  and 
often  most  negligently  performed,  hardly  admits  of  a  doubt. 
The  individuals  appointed  are  frequently  unfit  for  the  situa- 
tion, both  from  habit  and  education,  while  the  jury  are  too 
commonly  desirous  of  hurrying  through  the  investigation." 

It  is  not  to  be  supposed  that  the  scheme  of  education  here 
advocated  would  cure  all  the  evils  of  our  coroners'  courts,  of 
which  there  is  so  much  complaint,  for  many  are  no  doubt  the 
result  of  abuses  which  slowly  adhere  to  all  institutions,  as 
barnacles  gather  round  the  good  ship's  bottom;  but  it  would 
remedy  some  of  the  most  flagrant  of  them,  and  contribute 
largely  toward  increasing  the  efficiency  of  this  branch  of  our 
criminal  service. 

The  necessity  of  this  special  training  being  conceded,  there 
are  other  qualifications  necessary  to  medical  experts,  concern- 
ing which  a  few  words  may  be  spoken.  There  are  two  minor 
distinctions  among  medical  men  considered  as  possible  expert 
witnesses,  one  based  on  acquired,  the  other  on  innate  qualities. 
One  is  the  full  result  of  the  special  education  we  have  just 
been  considering;  the  other  comes  from  the  possession  of  dis- 
tinctive natural  powers.  This  insures  a  well-conducted  wit- 
ness, that  one  who  is  well  informed.  It  is  difficult  to  define 
what  the  innate  peculiarities  are,  but  they  help  to  make  much 
of  the  difference  between  even  well-instructed  medical  men, 
when  they  appear  on  the  witness-stand ;  for,  I  may  remark 
in  passing,  not  all  even  well-versed  medical  men  pass  success- 
fully through  the  forms  of  an  examination  in  this  place.  It  is 
one  thing  to  be  a  sound  practitioner,  and  quite  another  to  be 
a  good  expert  witness,  because  the  kind  of  knowledge  neces- 
sary to  make  a  good  witness  is  special  over  and  above  what 
is  required  for  a  good  practitioner.  The  innate  or  natural 
peculiarities  of  which  I  speak  are  due  to  temperament  and  habit 
of  mental  discipline.  The  temperament  of  some  men  is  such 
that,  despite  accurate  information,  they  are  failures  on  the 
witness-stand  by  reason  of  an  unconquerable  nervousness  the 
moment  they  encounter  counsel  in  a  cross-examination.  Others 
lack  the  logical  faculty  of  drawing  proper  inferences  from 

facts,  and  again  others  lose  presence  of  mind  altogether. 
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From  all  that  I  have  noiv  stated  on  tUis  important  branch 
jf  the  subject  it  may  be  inferred  that  the  foUowins-  quaUties 
kre  nece88ar>'  in  a  good  medical  witness,  naiDely,  a  thorough 
ractical  training,  the  logical  faculty,  and  a  well-balancad 
Tiemperament. 

The  medical  witness  thus  equipped  has  various  important 
duties  to  perform.  The  questions  on  which  he  is  called  to 
pronounce  "  are  vast  and  unlimited  in  their  rangv,  and  many 
nf  them  soundless  in  their  depths."  Ho  owes  it  to  the  cause 
f  justice  abo\"e  all  else  to  thoroughly  inform  himself  on  all 
ihe  points  of  the  case  submitted  to  him.  This  means  that  he 
should  avail  himself  of  all  the  st*  s  for  aniviug  at  the  truth. 
What  these  steps  are  will  depend  on  the  nature  of  the  iu- 
quiry,  but  it  is  of  great  importance  to  the  interests  committed 
to  him  that,  before  using-  them,  he  should  have  divested  his 
mind  of  all  prepossessions  respecting  the  merits  or  complexion 
of  the  case  submitted  to  him.  This  is  avowedly  difficult,  for 
the  following  reasons:  First,  the  prevailing  practice  of  the 
daily  journals,  who  prejudge  the  merits  of  cases,  and  who, 
wittingly  or  unwittingly,  pervade  the  public  mind  with  a  bias 
derived  from  reading  their  opinions.  When  a  case  of  unusual 
interest  occurs,  the  journals  take  sides,  and  fight  over  again, 
with  much  elTusion  of  ink,  mimic  wars  of  the  Guolphs  and 
Ghibellines.  Medical  men  are  just  as  liable  to  he  influenced 
by  what  they  ii'ad  in  these  journals  as  other  peo])le,  and  it 
will  therefoi"e  not  be  out  of  place  to  caution  those  who  aiv 
employed  as  experts  to  forego  the  discussion  until  the  trial  is 
over,  or  they  have  examined  the  facts  on  which  their  evideuce 
is  to  be  based. 

Sccontl,  the  habit  of  hasty  inference,  so  common  even  among 
well-instructed  members  of  the  community.  It  is  a  connnon 
observation  that  those  who  jump  to  hasty  conclusions  ai-e 
blindly  obstinate  in  adhering  to  them,  either  from  inherent 
narrowness  of  mind,  or  from  unwillingness  to  acknowUnl^e  an 
error  of  judgment.  I  need  not  indicate  how  much  all  this  Is 
incompatible  with  the  duties  of  a  medical  expert.  "W'e  all  feel 
it  to  be  of  the  last  importance  that  every  medico-legal  case 
should  be  approached  with  minds  free  from  prejudgments, 
that  it  should  be  allowed  to  stamp  its  own  impress  upon  us, 
that  the  facts  should  be  observed  and  examined  in  their  triic 
light;  for  these  are  the  crude  ore  out  of  which  subsequent 


sphere y  Right s^  and  Obligations  of  Medical  Experts,     665 

thought  and  study  must  produce  the  pure  coin  of  expert  opinion 
fit  to  pass  current  in  a  court  of  law.  In  this  stage  of  the  inquiry 
the  expert  can  follow  no  better  guide  than  the  following  gen- 
eral rules  taught  by  Descartes  in  his  "  Discourse  on  the  Right 
Method  of  Conducting  the  Reason :  ^* 

1.  "  Never  to  accept  anything  for  true  which  you  do  not 
clearly  know  to  be  such;  that  is  to  say,  carefully  avoid  pre- 
cipitancy and  prejudice,  and  comprise  nothing  more  in  your 
judgment  than  what  is  presented  to  your  mind  so  clearly  and 
distinctly  as  to  exclude  all  ground  of  doubt. 

2.  "  Divide  each  of  the  difficulties  under  examination  into 
as  many  parts  as  possible,  and  as  might  be  necessary  for  its 
adequate  solution. 

3.  "Conduct  your  thoughts  in  such  order  that,  by  com- 
mencing with  objects  the  simplest  and  easiest  to  know,  you 
may  ascend  by  little  and  little,  and,  as  it  were,  step  by  step, 
to  the  knowledge  of  the  more  complex;  assigning  in  thought 
a  certain  order  even  to  thoge  objects  which,  in  their  own 
nature,  do  not  stand  in  a  relation  of  antecedent  and  sequence." 

Lastly,  in  every  case  make  enumerations  so  complete,  and 
reviews  so  general,  that  you  may  be  assured  that  nothing  has 
been  omitted. 

The  delivery  of  an  opinion  is  the  proper  function  of  a  medi- 
cal expert  in  a  court  of  law.  Yet  he  is  not  allowed  to  be  judge 
of  the  facts  on  which  his  opinion  is  asked.  If  a  sick  man  were 
to  come  into  your  office  and  state  to  you  a  number  of  symp- 
toms which  he  alleged  to  be  facts,  but  which  he  at  the  same 
time  debarred  you  from  verifying,  and  were  to  require  you  to 
base  on  them  an  opinion  as  to  the  nature  of  l>is  disease,  your 
dilemma  would  be  of  the  same  species  as  that  of  the  medical 
expert  in  a  court  of  law,  with  the  chief  exception  that  in  court 
all  witnesses  are  under  the  obligation  of  an  oath.  I  think  I 
know  what  course  you  would  take  in  the  case  of  the  office  con- 
sultation. You  would  refuse  to  base  an  opinion  or  prescribe 
a  course  of  treatment  on  facts,  the  truth  of  which  you  were 
not  permitted  to  judge  for  yourself.  Yet  this  is  just  what  a 
court  of  law  will  not  allow  the  expert  to  do.  He  must  take 
facts  as  they  are  stated  to  him.  "  For  him  to  pronounce  an 
opinion,"  says  Prof.  Ordronaux,  "either  upon  the  truth  of  the 
facts  given  him  for  interpretation,  or  upon  the  merits  of  the 
case,  would  be  to  usurp  the  province  of  court,  advocate,  and 
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witness."  And  the  same  authority  further  states  that  this 
pule  is  not  adopted  with  the  intention  of  diniUiishing'  the  value 
of  mudical  evidence,  but  to  prevent  experts  from  usurping  a 
ower  "which  they  might  be  tempted  to  use  for  the  benefit 
uolely  of  the  party  calling  them."  This  last  expression  iji 
refei*ence  to  the  tendency  of  expert  witnesses — a  tendency 
by  no  means,  however,  peculiar  to  them — to  assume  a  partisan 

■*.titude,  leads  me  to  the  point  which  I  argued  in  a  paper  I 
id  the  honor  to  read  to  this  Society  a  year  ago.  On  that 
eosion,  when  treating  of  oxi>ert  evidence  ui  criminal  trials 
."olving  the  plea  of  insanity,  I  dwelt  at  some  length  on  the 

_me  <iuestion,  and  pointc4  out  tliat  this  tendency  was  in  great 
leasure  due  to  the  prevailing,  and,  as  I  think,  defective  cus- 
tom of  calling  such  witnesses.    I  suggested  as  a  proper  rerae<ly 

^at  the  court  alone  should  call  and  examine  medical  experts. 
4  suggestion  which  I  am  pleased  to  find  sustained  by  the 

weighty  authority  of  Prof.  Ordronaux,  although  I  must,  at 
!  same  time,  say  he  throws,  doubt  on  its  practicability. 
It  would  be  butter,"  he  writes,  "  were  it  possible,  for  the 
court  alone  to  examine  experts  upon  those  points  on  which 
their  professional  opinions  are  needed,  rather  than  to  hand 
them  over  to  counsel,  each  of  whom  has  an  interest  in  makin? 
their  testimony  aid  his  own  side,  and  to  that  extent  forcibly 
impressing  upon  it  a  unilateral  character"  ("Jurisprudence  of 
Mciiicine,"  p.  12;!).  It  is  very  proper  to  say  to  the  medical 
experl.  You  must  come  to  the  discharge  of  your  duty  with  a 
mind  nearly  if  not  absolutely  free  from  prejudice;  you  must 
alldw  neither  interest,  nor  pride,  nor  jealousy,  nor  party-feeling, 
1o  iiillueiicc  you;  you  must  stand  on  neutral  ground,  leaning 
neither  to  one  side  nor  to  tht*  other,  and  deliver  your  opinion, 
whatever  it  may  be,  solely  on  the  merits  of  the  facts,  wholly 
irrespective  of  its  consetiucnces.  No  one  will  question  the 
propriety  of  this  advice,  but  few  can  help  knowinjr  how  much 
it  sounds  like  a  mockery.  Because,  should  his  mind  escape 
the  bias  to  which  it  is  exposed,  from  causes  already  stated, 
befoii-  he  ^-ets  to  court,  and  should  he  succeed  in  coming  on 
the  witness-stand  without  prepossessions  in  favor  of  one  side 
or  other,  the  fact  of  his  being  called  to  do  duty  for  one  party, 
taken  with  the  efforts  of  counsel  to  lead  or  force  him  In  a  de- 
sired direction,  must  unavoidably  get  him  into  the  very  ti-ap 
he  is  so  loudiy  warned  to  avoid.    And  this  very  testimony 
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which  we  are  told  must  be  delivered  in  the  interest  of  no  other 
cause  but  truth — ^how  is  it  handled  by  the  opposing  counsel  ? 
Does  he  respect  its  neutrality?  Does  he  not  rather  try  with 
all  his  might  of  dialectic  to  bend  it  to  the  cause  for  which  he 
contends,  or  failing  here,  does  he  not  beat  it  down  and  belittle 
it  in  the  opinion  of  the  jury  ?  What,  now,  is  the  fate  of  your 
independent  medical  expert  ?  Does  he  fare  any  better  than  if 
he  were  a  partisan  ?  Is  he  not,  like  Issachar,  crouching  down 
between  two  burdens  ?  Of  two  things  one  is  true :  either  the 
present  mode  of  examining  experts  is  very  faulty,  or  all  the 
talk  about  the  necessity  of  loft}'  dignity  and  absolute  impar- 
tiality in  expert  witnesses  is  "  sound,  and  nothing  else."  Now, 
whatever  may  be  thought  of  the  practice  of  our  courts  in  this 
respect,  we  must  all  heartily  wish  that  such  noble  sentiments 
will  always  actuate  and  guide  the  medical  expert.  Appre- 
ciating, as  I  have  no  doubt  we  do,  the  contradictory  require- 
ments of  the  situation,  we  know  that  it  would  be  a  much 
greater  public  misfortune  should  medical  witnesses  abandon 
their  lofty  principles,  than  that  the  impartial  spirit  of  medical 
testimony  should  be  outraged  by  partisan  zeal.  And,  until  a 
change  is  made  which  will  give  the  court  the  sole  right  of 
calling  and  examining  the  medical  witness,  we  must  e'en  bear 
our  lot  with  what  equanimity  we  can. 

In  the  formation  of  opinion  it  is  well  to  be  on  guard  against 
the  vitiating  effect  of  certain  fallacies.  In  the  preparation  of 
evidence  we  are  liable  to  fallacies  of  inspection,  or  a  priori 
falla<;ies,  by  which  are  meant  those  consequent  on  forming  an 
opinion  hastily  and  without  seeking  sufficient  evidence  of  its 
truth.  I  will  take  as  an  example  of  this  kind  of  fallacy  a 
passage  from  the  testimony  of  a  celebrated  surgeon  of  this 
city  delivered  at  the  trial  of  Walsh  vs,  Sayre.  Being  called,  this 
gentleman  testified  that  he  had  examined  the  child,  Margaret 
Sarah  Walsh,  more  particularly  her  hip  joint,  i.e.,  "  the  pos- 
terior aspect  of  the  hip  called  the  gluteal  region."  The  exam- 
ination proceeded  as  follows : 

Q,  Well,  did  you  examine  any  dis(;harge  of  fluid  that  was 
coming  from  the  orifice;  was  your  attention  attracted  by 
that? 

A.  Yes,  my  attention  was  attracted  by  a  discharge  coming 
from  the  orifice. 
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^.   »/aa  youi'  attention  attracted  to  the  particular  char- 
r  of  the  dischar^  ? 
A,  Yes. 
Q.  Well,  what  was  it,  to  the  bL-st  of  your  recollection  ? 

1.  It  was  a  glairy  fluid,  slightly  colored. 

<^.  I  need  hardly  ask  you  the  question — you  are  acquaint^^d 
1  the  syno\-ial  fluid,  the  character  and  appearance  of  the 
)vial  fluid  ? 
i.  Yes. 

In  your  judgment,  did  you  find  any  synovial  fluid  dis- 
ig  frora  that  orifice  ? 
A.  It  struck  nie  so  that  it  was. 

2.  Did  you  examine  it  at  all  f 

A..  I  examined  it  with  my  fingers,  and  looked  at  its  general 

icity,  color,  etc. 

Q,  Was  that  the  opinion  you  fonned  at  the  time,  as  well 

rou  remember  ? 

A.  Y'es. 

Q.  Did  you  state  that  opinion  at  the  time  ? 

A.  I  think  it  is  very  likely  I  did. — ("  Alleged  Malpractice 

it  of  Walsh  vs.  Sayre,"  p.  134.  Shaw  &  Co.,  New  York,  ISro.) 

The  hasty  impression  snatched  from  the  tw'o  facts — the 
hole  in  llic  gluteal  tvgion,  and  the  "glairy  fluid,  slightly  col- 
oi-ecl,"  issuing  therefi-om — was  unadvisedly  delivered  as  an 
opinion,  or  delivered  as  an  opinion  without  necessiiry  con- 
flruKition  by  further  evidence.  This  is  one  of  the  fallacies  of 
observation  named  non-observation,  or  the  omission  of  facts 
which  are  materiiil  to  the  inquiry.  It  partakes  also  of  the  natui-B 
of  mal-observation,  which  is  the  confounding  of  "a  perception 
with  a  rapid  inference,  or  the  mingling  up  of  inferences  with 
facts'' (Bain's  "Logic,''  vol.  i.,  i>.  3').  Gi"eat  caution  should 
always  be  exercised  in  the  formation  of  an  opinion.  This  is  a  les- 
son not  easy  to  learn.  The  sanguine,  hasty  disposition  is  natu- 
rally liable  to  overleap  the  details  which  to  the  war>'  aiv  the 
necessary  steps  to  a  conclusion.  Hasty  inference  and  hasly 
action  ai-e  byno  means  infrequent.owingtoahurried, slovenly 
way  of  thinking,  impatient  of  the  work  on  which  an  opinion 
entitled  to  consideration  must  be  based. 

The  pi-oper  method  of  forming  an  opinion  falls  under  that 
part  of  logic  called  analysis  and  synthesis.    It  comprehends 
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the  details  to  which  I  have  alluded,  and  some  more,  of  which 
the  habit  of  abstraction  is  one  of  the  most  useful.  By  ab- 
straction  is  meant  the  separation  and  separate  consideration 
of  the  qualities  of  a  body  or  the  terms  of  a  proposition.  It  is 
a  habit  of  great  value  in  preventing*  confusion  of  thought,  and 
in  enabling  the  mind  '^to  concentrate  its  powers  on  the  one 
subject  of  study  at  the  time  "  (Bain's  "  Logic/'  vol.  i.,  pp.  338, 
339).  Of  equal  importance  to  the  witness  is  the  "  analyzing 
function  of  the  syllogism."  This  is  the  happy  faculty  of  mak- 
ing explicit  in  the  statement  what  is  implied  in  the  thought 
(Hamilton's  "  Logic  "),  the  use  of  which,  in  the  language  of  Mr. 
Mill,  is  "  to  make  us  aware  when  something  that  claims  to  be 
a  single  proposition  really  consists  of  several,  which,  not  being 
involved  in  one  another,  require  to  be  separated,  and  to  be 
considered  each  by  itself,  before  we  admit  the  compound  as- 
sertion" (Mill's  "Logic"). 

Finally,  all  who  are  asked  to  express  a  deliberate  opinion 
may  profit  by  calling  to  mind  the  very  pregnant  remark  of 
Plato,  that  "  opinion  is  at  its  best  but  a  mean  between  knowl- 
edge and  ignorance." 

Before  quitting  this  part  of  the  subject,  allow  me  to  make 
a  few  observations  on  the  differences  between  legal  and  medi- 
cal definitions  of  diseases  and  injuries.  Necessarily  these  defi- 
nitions are  dissimilar,  owing  to  the  different  objects  or  inten- 
tions contemplated  by  law  and  medicine  respectively;  the 
object  or  intention  of  law  being  to  settle  the  bearing  of  these 
states  on  life,  liberty,  and  property,  while  that  of  medicine  is 
to  facilitate  diagnosis,  classification,  and  treatment.  As  an 
example  let  us  take  the  term  wounds.  In  medical  science  a 
wound  is  "  a  solution  of  continuity  occasioned  by  external  vio- 
lence;" in  law  it  means  "any  lesion  of  the  body  whether  cuts, 
bruises,  contusions,  fractures,  dislocations,  or  burns  "  (Whar- 
ton's "  Law  Lexicon  ").  In  surgical  works  wounds  are  classi- 
fied as  incised,  contused,  and  lacerated.  But  legal  authorities 
divide  them  into  "slight,  dangerous,  and  mortal;"  terms  which 
are  obviously  here  used  in  their  relation  to  the  possible  or 
probable  contingencies  of  deformity  or  death.  Thus  a  slight 
wound,  in  the  legal  meaning,  is  one  neither  dangerous  to  life 
nor  likely  to  leave  a  deformity;  a  dangerous  wound  may  do 
either,  and  a  mortal  wound  is  one  fatal  to  life.  These  distinc- 
tions are  important  to  the  medical  expert,  for,  in  delivering  an 
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opinion  on  the  nature  of  a  wound,  he  should  be  prepart'd 
meet  the  legal  as  well  as  the  medical  n^quiruraents  of  the  ii 
terrogatory.  This  is  a  circumstance  which  gives  undoubted 
advantage  to  the  cross-examiner,  and  affoi'ds  him  an  oppor- 
tunity of  puzzling  the  medical  witness.  In  thfir  mode  of  put- 
ting such  questions,  however,  counsel  often  display  a  happy 
unconsciousness  of  the  difficulty  and  even  iiiiposaibility  of 
answering  them,  though  they  demand  a  direct  and  positive 
answer.  It  seems  to  be  a  prevailing  impression  with  th< 
that  the  site  alone  of  the  wound  governs  its  mortality;  thi 
all  wounds  of  the  head,  or  chest,  for  instance,  are  mortal.  Tl 
question  is  often  put  thus :  "Are  wounds  of  the  head  mortal 
answer  me,  yes  or  no."  Now,  it  is  evident  to  the  merest  t; 
in  medicine  that  no  such  answer  can  be  given,  because 
mortality  of  a  wound  depends  on  other  circumstances  than 
its  mere  site,  namely,  on  its  diameter,  extent,  depth,  and  on 
its  involving  vital  parts.  But,  I  fancy  I  hear  a  disputatious 
lawyer  exclaim,  "What!  is  not  the  head  a  vital  part?  You 
are  surely  talking  nonsense."  Well,  here  ia  the  answer.  The 
integrity  of  a  man's  scalp  is  not  necessary'  to  his  life,  as  my 
outraged  legal  friend  might  discover  foi-  himself  by  trailing 
the  tail  of  his  coat  on  the  Plains.  But,  to  scalp  a  man  is  cer- 
tainly to  wound  his  head;  therefore  all  wounds  of  the  head  are 
not  mortal.  Some  are,  others  are  not;  anywaj',  it  is  impossi- 
ble to  give  the  answer  demanded  by  the  question  just  cited. 

The  same  difficulty  presents  itself  in  many  of  the  questions 
put  about  diseased   states.     A  medical  expert  is  sometimes 
asked  to  define  insanity.     Now,  to  define  a  disease  is  to  select 
some  essential  character  which  will  be  true  of  it  in  all  its 
varying  phases  and  ciixiimistances.    If  insanity  presented  any 
such  constant  condition,  a  definition  could  certainly  be  framed 
which  would  stand  for  the  abstract  notion  of  it.    The  modified 
states  of  these  characters  found  in  various  phases  of  insaui^i 
would  stand  for  definitions  of  these  phases.     But  a  deflnitit 
of  insanity  is  impossible  because  it  presents  no  such  conditii 
The  truth  is,  however,  that  definition  and  desci-iption 
improperly  used  synonymously.     When  a  medical  witness 
asked  to  define  insanity,  the  intention  is  to  have  him  descril 
it,  and  then  the  proper  return  question  of  the  medical  expci 
is,  What  kind  of  insanity  do  you  wish  described  ?    Wliile 
this  subject  I  may  remark  that  there  is  a  strange  diversity 
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opinion  among  legal  men  as  to  the  practical  value  of  expert 
testimony  in  trials  involving  the  question  of  insanity.  Ac- 
cording to  some,  the  courts  are  chiefly  guided  by  medical  ex- 
perts; according  to  others,  expert  evidence,  instead  of  eluci- 
dating the  subject,  only  involves  it  in  greater  mystery.  An 
English  judge  is  reported  to  have  expressed  himself  as  follows 
on  the  subject :  "  His  experience  taught  him  that  there  were 
very  few  cases  of  insanity  in  which  any  good  came  from  the 
examination  of  medical  men.  Their  evidence  sometimes 
adorned  a  case,  and  gave  rise  to  very  agreeable  and  interest- 
ing scientific  discussions;  but,  after  all,  it  had  little  or  no 
weight  with  the  jur3\''  It  is  also  complained  that,  in  such 
trials  the  medical  evidence  is  too  freely  dashed  with  meta- 
physics. With  respect  to  the  first  of  these  charges,  I  may 
remark  that  legal  men  seem  altogether  to  lose  sight  of  the 
important  fact  that  legal  ideas  about  insanity  are  formulated, 
even  stereotyped,  which  the  medical  are  not  nor  can  be.  Medi- 
cal views  are  undergoing  progressive  modifications  to  admit 
new  experience  of  the  nature  and  bearings  of  this  disease. 
And,  with  respect  to  the  second,  I  must  in  candor  say  that, 
granting  its  correctness,  the  mistake  it  complains  of  is  often 
chargeable  to  the  besetting  tendency  of  courts  of  law  to  drift 
into  a  sea  of  metaphysical  discussion,  and  to  paj^  undue  atten- 
tion to  the  theoretical  side  of  questions  of  insanity.  We  may 
even  trace  this  failing  in  the  deprecatory  remarks  of  the 
English  judge  just  quoted,  especially  where  he  states  that  the 
evidence  of  experts  in  insanity  "sometimes  adorned  a  case, 
and  gave  rise  to  very  interesting  scientific  discussions."  These 
words  exactly  interpret  the  weakness  to  which  men  of  curious 
minds  are  prone  when  they  catch  a  scientist.  They  look  upon 
him  as  a  vara  avis,  with  whom  they  are  only  too  glad  to  have 
a  few  intellectual  fiights  by  way  of  mental  diversion.  The 
trial  is,  in  a  measure,  suspended  that  the  court  may  enjoy  the 
luxury  of  "an  interesting  scientific  discussion."  During  this 
interlude  the  lawyers  rest  from  the  fatigues  of  a  hotly-con- 
tested combat,  the  jury  draw  a  long  breath  of  relief,  the  judge 
leans  back  in  his  chair,  a  pleasing,  drowsy  lull  steals  over  the 
wearied  court,  and,  in  the  general  suspense,  all  eyes  turn  with 
pleasing  anticipation  to  the  rising  medical  luminary.  When 
the  seance  is  ended,  the  refreshed  court  applies  itself  with  new 
vigor  to  the  knotty  question  of  the  hour. 
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Prof.  Ordronaux,  in  the  able  work  I  have  already  many 
times  quoted,  and  for  reference  to  which  I  am  indebted  to  the 
kindness  of  our  President^  states  that  "the  character  of  a 
professional  service  is  that  of  a  mandate,  and  the  oblig-ations 
incurred  under  it,  when  no  special  contract  has  been  entered 
into  by  the  parties,  belong  to  that  class  termed  in  the  civil 
law  quasi  ex  contractu/'  In  Wharton's  "  Lexicon,^'  a  mandate 
is  defined  to  be  "a  judicial  command,  charge,  or  commission,'* 
having"  as  necessary  qualities,  1.  Some  object  of  the  contract, 
i.e.,  "some  act  or  business  to  be  done;'*  2.  That  this  act  or 
business  should  "be  to  be  done  gratuitously;"  3.  That  the 
contract  should  be  voluntary.  Certain  obligations  were 
created  on  both  sides  by  the  mandate.  On  the  side  of  the  pro- 
fessional (mandatory):  1.  "An  obligation  to  do  the  act;  2.  To 
do  it  diligently;  3.  To  render  an  account  of  his  doings  to  the 
mandator.  On  the  part  of  the  mandator  to  reimburse  the 
mandatory  for  all  expenses  and  charges  incurred  in  the  exe- 
cution of  the  mandate."  I  will  pass  over  any  further  allusion 
to  the  mandatory  character  of  the  service,  and  merely  content 
myself  with  calling  your  attention  to  what  seems  to  be  an 
error  in  the  classification  of  the  obligation — Prof.  Ordronaux 
and  Mr.  Wharton  placing  it  among  quasi  contracts,  which 
they  state  to  be  implied  contracts,  while  Mr.  Maine,  at  p.  332 
of  his  celebrated  work  on  "Ancient  Law,"  declares  this  to  be 
an  error:  "For,"  he  writes,  "implied  contracts  are  true  con- 
tracts, which  quasi  contracts  are  not."  The  question  may 
seem  to  have  only  speculative  or  historical  interest,  but  in 
reality  it  has  more,  because  if  the  relation  between  physician 
and  patient  be  that  of  quasi  contract  only,  which  according 
to  the  highest  authority  of  the  day  means  no  contract  at  all, 
it  can  have  no  definite  legal  obligations.  If  there  be  really 
the  distinction  between  the  terms  as  pointed  out  by  Mr.  Maine, 
I  should  prefer  classifying  professional  contracts  under  the 
heading  predicated  by  the  word  implied.  And  it  is  easy  to 
trace  in  the  early  history  of  medicine,  in  Rome,  the  origin  of 
this  relation  between  physician  and  patient.  The  well-to-do 
class  of  the  Roman  people  entertained  a  strong  aversion  to 
the  physicians  of  their  day  who  practised  for  money,  as  shown, 
among  other  evidences,  by  Cato's  rudeness  to  the  Greek  phy- 
sicians practising  in  the  city,  and  his  urgent  admonitions  to 
his  son  to  avoid  them  and  the  study  of  their  art.     Actuated 
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hy  this  aversion,  which  was  maJDly  bom  of  distrust,  they  ills- 
irded  the  services  of  qualifli^d  men,  and  relied  cliiefly  on  pre- 
iriptions  contained  in  such  books  as  the  "  Commentarius,"  or 
,n  the  empirical   skill  of  trustworthy   slaves   or   freedmen. 
Jew,  as,  by  the  Roman  law  slaves  and  fi-eedmen  (when  these 
latter  were  not  citizens)  were  excluded  from  all  civil  rights, 
being  "only  subject  and  liable  to  duties"'  (Austin's  "Juris- 
■udence,"  vol.  ii.,  p.  741),  they  wei-e  debarred  from  entering 
to  contracts,  though  they  would  doubtless  always  receive  an 
morarium  for  tlieii-  services  in  so  important  a  matter  as  the 
reservation  of  health.     And,  from  always  receiving  the  hon- 
rarium,  they  would  come  at  last  to  have  an  implied  right  to 
t:  thus  the  service  being  done,  the  honorarium  would  follow 
■-      its  implied  condition.    The  idea  of  the  implied  obligation  of 
ofessiona!  sei*\-ices  passed  into  English  common  law — which 
we  know  to  be  chiefly  derived  from  Roman  civil  law  filtei"ed 
irough  canon  law — and  baa  lasted  there  even  to  the  prf.-sent 
uue,  two  thousand  and  more  years  after  the  circumstances 
riginating  it  have  ceased  to  possess  a  living  meaning.     And 
)  this  day  no  member  of  the  Royal  College  of  Physicians  can 
buo  for  his  fees.    But,  in  our  country,  this,  like  many  more  of 
the  lifeless  traditions  of  the  past,  has  never  been  resuscitated. 
"Whatever,"  said  Chancellor  Walworth,  "  may  be  the  practice 
of  otlier  countries  .  .  .  the  principle  never  has  been  adopted 
in  this  State,  that  tlie  professions  of  physicians  and  counsellois 
are  merely  honorary,  and  that  they  are  not  of  right  entitled 
to  demand  and  receive  a  fair  compensation  for  their  services."— 
(Quott'ii  from  Ordronaux's  "Jurisprudence  of  Medicine,"  p.  39.) 
Tile  physician  or  surgeon  who  undertakes  the  treatment 
of  a  diseased  person  lias  the  following  duties  to  fulfil:  1.  He 
shall  exercise  ordinary  skill  and  diligence;  3.  Ho  shall  devote 
ordinary  care   and  attention.     You  will   remark  the   recur- 
ri'nco  of  tjie  expletive  "ordinary"  in  botli  of  these  injunctions. 
It  gives  an  important  interpretation  to  the  meaning  of  the 
law.     It  is  plain  from  the  language  of  commentators  that  the 
meaning  is  not  common,  unlearned  skill,  but  ordinary  pro- 
fessional skill — namely,  that  average  skill  which  results  from 
having  the  n<'cessary  degi-ee  of  professional  knowledge.     And 
afj:ain,  it  (li)es  not  mean  the  ordinary  skill  of  the  great  lights 
of  file  uieiiical  art,  but  that  skill  which  is   displayed  in  the 
practice  ami  deemed  necessary  in  the  judgment  of  medical  men 
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generally.  Such  is  the  meaning"  of  the  expression  as  applied  to 
the  general  body  of  the  profession;  but  for  specialists,  for 
those  who  claim  a  higher  degree  of  knowledge  and  skill  in 
their  department  than  most  other  physicians,  being  employed 
on  that  account,  and  charging  higher  fees  for  their  services, 
it  has  a  particular  meaning.  It  then  signifies  extraordinary 
skill  by  comparison  with  the  ordinary  skill  of  the  profession, 
which  is  equivalent  to  ordinary  skill  as  compared  with  the 
prevailing  standard  of  skill  among  specialists. 

Now,  as  skill  implies  the  possession  of  knowledge,  so  the 
remaining  requirements  of  the  law  have  reference  to  the  ap- 
plication of  this  knowledge.  It  is  not  alone  required  that  the 
physician  should  display  ordinary  skill,  he  must  also  use 
ordinary  care  and  diligence.  The  term  ordinar^%  as  a  pre- 
dicate of  care  and  diligence,  has  the  same  force  here,  as  when 
used  with  reference  to  skill;  which  is  to  say,  it  means  that 
degree  of  care  and  diligence  which  is  displayed  in  the  practice, 
and  deemed  necessary  by  the  collective  judgment  of  medical 
practitioners.  But  further,  it  also  means  care  and  diligence 
proportionate  to  the  difficulty  or  danger  of  the  case.  It  is  im- 
portant to  bear  this  last  interpretation  in  mind,  as  teaching  us 
how  fully  courts  of  law  are  alive  to  the  fact  that  severe  cases 
require  one  degree  of  ordinary  skill  and  judgment,  mild  cases 
another;  that  what  is  ordinary  skill  in  some  cases  is  defective 
skill  in  others;  that,  in  a  word,  the  physician  is  to  exercise 
skill,  care,  and  diligence,  in  proportion  to  the  gravity  of  the 
circumstances  of  each  case.  Besides  the  three  qualities  just 
mentioned,  the  medical  practitioner  is  required  to  use  his  judg- 
ment as  to  the  best  means  of  effecting  a  cure.  We  all  know 
that  the  end  of  medicine  and  surgery  is  the  cure  of  diseases 
and  injuries,  but  we  sometimes  forget  that  this  end  may  be 
attained  by  different  means,  just  as  two  travellers  setting  out 
from  one  starting-point  may  reach  a  given  city  by  distinct 
roads.  Nearly  every  physician  and  surgeon  has  experience 
of  some  particular  and  favorite  method  of  attaining  this  end. 
There  is  not  necessarily  any  uniformity  among  them  in  this 
respect,  nor,  in  the  interest  of  progress,  is  it  desirable  there 
should  be.  A  return  to  the  prohibitory  laws  of  Egypt,  which 
obliged  practitioners  to  conform  to  the  stereotyped  rules 
written  in  the  books  of  Hermes  under  penalty  of  capital  pun- 
ishment, would  be  a  movement  too  reactionary  for  even  the 
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most  conservative  of  tlic  present  day.  It  is  merely  enjoim 
ou  the  practitioner  that  lie  sliall  use  his  judgiuent  in  selectii 
proper  means  tor  efftetinjr  the  cm'u  of  his  patient. 

At  one  time  it  was  held  that,  if  the  practitioner  escaped 
an  indictment  for  gross  negli^nce,  he  could  not  be  judged 
guilty  of  malpractice.  But,  in  reference  to  this  interpretation, 
Judgn;  Story  remarked  that  there  is  no  legal  meaning  attached 
to  such  an  expression  as  "  gross  negligence,"  which  could  be_ 
made  good  in  practice,  and  that  the  distinction  it  is  said  1 
denote  is  "utterly  repudiated  by  the  late  civil  law  reports.'l 

I  believe  there  are  few,  if  any,  members  of  the  communit] 
more  conscientious  or  disinterested  in  the  discharge  of  thei 
duties  than  medical  practitioners.    Liable  to  be  called  at  any! 
moment  to  the  most  complicated  cases,  and  expected  to 
prompt  and  decided  in  the  application  of  necessaiy  skill,  thdif] 
movements   are    suspiciously    watched   by  critical  eyes,  aodl 
their  words  treasured  up,  it  may  be  for  the  day  of  wrath,  by 
attentive  ears.     Bearing  the  whole  burden  of  a  great  respon- 
sibility in  a   serious  case,  they   must  often   contend   singly 
against  its  difHculties  incidental  as  well  as  natural, sometimes 
without  hope  of  reward  if  they  succeed,  but  genei-ally  sure  of 
unsparing  condemnation  if  they  fail.    They  who  arc  faniiUar 
with  this  state  of  facts,  and  with  the  obstinacy,  perversitj',  and 
ignorance  of  many  to  whom  the  ser\ices  are  rendered,  cannot 
but   feel  a  lively  sympathy   with   the   medical  practitioner. 
But,  when  to  this  is  added  the  lawsuit  entered  against  him, 
maybe  by  the  very  pereon  whom  in  his  heart  he  lelt  he  had 
most  befriended — the  sttng  from  the  serpent  he  had  eased  of 
suffering,  or  saved  from  death— his  case  appeals  loudly  not 
only  for  the  moral  support  of  the  coramunitj^  but  equally  for  ■ 
the  material  aid  of  his  profession.    Putting  aside  the  Iou4s 
boasters,  the  selKsh,  inconsiderate,  and  even  ignorant  men  wK 
be  found  in  the   profession,  whose   conduct   may  sometimes 
deserve  the  infliction  of  a  lawsuit,  I  do  not  hesitate  to  assert 
that  a  very  large  proportion  of  actions  for  malpractice  brought 
against  medical   practitioners   are   instigated  by    unworthy 
motives.    Some,  indeed,  go  further,  asserting  that  were  the 
aeci-et  history  of  such  cases  known  it  would  unveil  the  prompt- 
ings of  malevolent  professional  rivals.     This  may  be  true,  aj.-,^ 
though  I  prefer  to  think  not  to  the  extent  asserted.    I  havt 
no  doubt  many  lawsuits  are  unintentionally  originated,  or  8 
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least  encouraged  by  the  indiscreet  or  inconsiderate  judgments 
which  medical  men  are  too  much  in  the  habit  of  passing  on 
the  conduct  and  treatment  of  their  professional  confreres  in 
presence  of  lay  people.  It  is  impossible  to  exercise  too  much 
caution  in  expressing  opinions  on  the  character  of  the  profes- 
sional services  of  a  brother  practitioner.  Ten  chances  to  one 
the  listeners  will  misunderstand  you,  will  take  your  criticisms 
without  the  qualifications  with  which  you  accompany  them, 
will  magnify  their  meaning  and  add  to  their  substance,  until  a 
damaging  and  irritating  grievance  is  built  up  against  the 
intended  medical  victim.  The  rule  of  the  physician  should  be 
avdi  alteram  partem,  and  in  all  his  dealings  with  men  of  his 
own  cloth — and  of  all  cloths,  for  that  matter — to  exercise 
more  of  that  charity  of  which  St.  Paul  speaks  as  thinking  no 
evil.  Besides,  simple  reflection  should  remind  him  how  puerile 
it  must  be  to  accept  as  conclusive  the  statement  of  a  patient 
or  his  friends,  ignorant  as  they  must  be  of  the  nature  of  the 
disease,  of  the  difficulties  attending  its  treatment;  and  who, 
in  eagerness  to  establish  their  case,  suppress  those  facts  in 
their  own  conduct  which  would  effectually  tell  against  them. 
Recently  I  was  asked  my  opinion  on  the  result  of  treatment 
a  former  patient  had  undergone  for  a  fractured  collar-bone. 
Union  had  taken  place,  but  the  broken  ends  could  be  easily 
felt,  and  even  plainly  seen  projecting  beneath  the  skin,  for 
they  were  overriding  to  the  extent  of  fully  an  inch.  To  all 
appearances  this  was  the  most  careless  or  the  most  ignorant 
surgery,  and  seemed,  prima  facie,  to  justify  the  threat  of 
damages  which  he  held  dangling,  like  the  sword  of  Damocles, 
over  the  head  of  his  medical  attendant.  But,  on  sifting  the 
facts,  I  found  the  result  wholly  attributable  to  himself.  It  ap- 
peared that  several  times  during  treatment  he  became  intoxi- 
cated, tore  the  appliances  off,  and  escaped  from  the  control  of 
his  medical  adviser  and  friends.  If  I  had  inconsiderately 
given  an  opinion  of  this  case,  if  I  had  condemned  its  treat- 
ment, still  another  might  have  been  added  to  the  long  list  of 
vexatious  and  ruinous  suits  brought  against  members  of  the 
medical  profession. 

It  is  said  that  nine-tenths  of  the  suits  for  malpractice  are 
founded  on  the  treatment  of  fractures,  amputations,  and  dis* 
locations;  and  the  habit  of  bringing  them  is  increasing  so 
much  that  honest  and  capable  surgeons  have  seriously  de- 
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bated  the  necessity  of  retiring  from  a  profession  whose  emolu- 
ments are  so  scanty  in  comparison  with  its  risks,  and  in  whicli  _ 
the  hard-earned  reputation  of  almost  a  lifetime  may  be  deniol 
ished  in  a  day.     I  cannot  altogether  acquit  the  legal  profef 
sion  of  some  share  in  the  production  of  this  feeling  of  insecurit^l 
among  medical  practitioners.     It  is  their  duty,  of  course,  tal 
hear  the  complaints  of  their  clients,  hut  they  should  se«  to  lira 
that    these   complaints  are  justillcd  by   the  facts,  and  theyf 
should  acquire  sufllcient  knowledge  of  these  facts  to  enable! 
them  to  iiidge  whether,  even   if  true,  they  justify  an  actioaa 
which  may  entail  such  lamentable  results.     Have  they  such! 
knowledge  ?    I  fear  not.     I  fear  they  share  to  some  extent,  to  I 
too  great  an  extent  indeed,  the  popular  error  that  whatevof  J 
deformity  results  from  a  fracture  is  the  fault  of  the  surgeoiL.] 
\  think  they  are  not  sufficiently  aware  of  the  differences  ii 
nature  and  termination  of  fractures ;  that,  in  their  nature,  th^  I 
arc  simple  and  compound;  that  simple  fractures  are  tram 
verse  or  oblique;  that  oblique  fractures  are  the  rule,  transvu: 
fractures  the  exception;  that  the  transverse  get  well  withouj 
deformity,  provided  the  patient  obeys  instructions,  but  thad 
the  oblique  and  compound  almost  invariably,  and  in  spite  a 
the  most  admirable  surgerj',  leave  shortening  or  other  disftj 
urement;  consequently,  that  most  fractures  only  unite  at  thd 
expense  of  the  length  or  shapeliness  of  the  limb.     These,  mtl 
other  facts*of  a  like  character,  have  been  established  by  Prof^ 
Hamilton,  of  this  city,  who  proved,  by  the  result  of  investiga-T 
tions  conducted  in  a  ram  and  exemplary  spirit  of  candor  and 
impartiality,  that,  "  in  fractures  of  the  tibia  and  fibula,  both 
compound  and  simple,  perfect  results  are  in  the  proportion  of 
only  one  to  about  three  of  the  cases  treated;  and,  in  fractures 
of  the  femur  and  clavicle,  complete  cure  results  in  about  one 
case  in  five;  in  fractures  of  the  patella,  a  perfect  cure  happens 
only  in  one  case  in  six,"    Is  it  not  time  for  the  legal  profession 
to  have  a  knowledge  of  these  facts  P    Is  it  not  reasonable  to 
hope  that,  with  this  knowledge  in  their  possession,  they  will, 
even  apart  from  moral  consideiations,  lend  the  weight  of  thei 
great  influence  to  discountenance  ruinous  and  vexatious  ( 
spiracles  against  medical  practitioners  ? 

At  the  Eleventh  Annual  Meeting  of  the  Ohio  State  Media 
Society  held  in  1856,  the  question  of  suits  for  malpractice  wai 
discussed,  and  it  was  asked,  "What  course  shall  the  professicH 
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take  in  regard  to  the  matter  ?  "  "  Severe  implications/'  it  was 
said,  "are  being  meted  out  to  our  professional  brethren  on 
account  of  imperfections,  resident,  not  in  themselves,  but  in 
their  art/'  And  it  was  suggested  as  a  remedy,  that  there 
should  be  among  the  profession  a  distinct  understanding  and 
general  consent  that  brethren  going  through  such  suits  are 
entitled  to  the  "  sympathy  and  assistance  of  as  many  of  their 
professional'*  confreres  "as  may  be  necessary  to  sustain 
them,"  and  that  "  if  avoidable,  no  member  of  the  profession 
should  give  his  services  to  the  prosecution."  I  willingly  ac- 
knowledge the  goodness  of  this  advice,  but  at  the  same  time  I 
must  say  it  is  too  vague  to  be  applicable  to  a  real  emergency. 
Further,  it  seems  to  ignore  the  fact  that  there  are  unprinci- 
pled, self-seeking  men  in  the  hierarchy  as  well  as  in  the  rank 
and  file  of  the  medical  profession.  So  long  as  this  remains  a 
sad  truth,  it  will  be  vain  to  appeal  to  the  "  sympathy  and  as- 
sistance of  as  many  professional  brethren  as  may  be  neces- 
sarj^"  etc.  There  must  be  some  means  uncontrolled  by  sym- 
pathy or  other  transient  feeling;  some  certainty  on  which  the 
surgeon  can  rely  in  that  trying  hour  when  he  must  face-round, 
and  fight  singly  in  a  cause  which  is  vital  to  the  whole  profes- 
sion. That  something  is  a  professional  fund  of  national  extent 
to  which  all  qualified  medical  men  in  the  United  States  should 
be  called  upon  to  contribute,  and  which  should  be  used  solely 
for  the  purpose  of  defraying  the  legal  expenses  of  such  suits 
and  of  paying  some  at  least  of  the  damages  inflicted.  I  can- 
not enter  now  into  the  details  of  this  scheme,  though  at  a 
future  time  I  may  be  permitted  to  do  so;  suffice  it  for  the 
present  to  say  that  it  would  be  necessary  to  restrict  such  aid 
to  those  cases  onl3'  wherein,  in  the  opinion  of  a  medical  council 
duly  appointed,  it  should  be  proved  b3''  careful  examination  of 
the  evidence  that  the  defendant  had  suffered  unmerited  ac- 
cusation or  punishment. 
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THE  PATHOLOGY  AND  TREAT- 
MENT OF  SCARLET  FEVER. 


Gentxjsmen  :  Of  the  acute  diseases  which  are  exclusively 
transmitted  through  the  human  body,  scarlet  fever,  in  rela- 
tion to  the  health  of  the  race,  holds  the  first  place,  since  the 
frequency  of  variola,  through  protective  measures,  has  been  re- 
duced to  a  minimum.  The  old  historical  term  "  acute  exan- 
thema ^'  is  less  and  less  frequently  used,  owing  to  our  advances 
in  pathological  knowledge.  Formerly,  the  eruption  was  con- 
sidered the  most  important  phenomenon ;  to-day  it  is  looked 
upon  only  as  a  local  manifestation  of  the  infection,  a  localiza- 
tion of  the  infectious  agent  in  the  skin,  which  is  strictly 
analogous  to  the  localization  of  other  infectious  germs,  as  for 
instance  in  the  pia  mater  in  cerebro-spinal  meningitis,  in 
Peyer's  patches  in  typhoid  fever,  in  the  colo-rectal  mucous 
membrane  in  dysentery,  etc.  If,  in  naming  this  group  of  in- 
fectious diseases,  we  desire  to  grant  the  preponderance  to  the 
skin  phenomena,  then  we  may,  of  course,  speak  of  the  acute 
infectious  exanthemata. 

Scarlet  fever,  even  as  diphtheria,  resembles  the  head  of 
Janus — a  harmless,  friendly  face  in  sporadic  cases  and  in  mild 
epidemics,  but  a  terrible,  war-like  face  in  malignant  epidemics. 

You  must  not  judge  scarlet  fever,  gentlemen,  from  the 
relatively  harmless  course  which  it  runs  here  in  the  hospital 
or  even  in  the  children's  hospital.  This  perfidious  disease 
must  be  studied  in  families,  above  all  in  the  abodes  of  the  poor, 
in  small  cities  and  in  the  country.  There  you  will  note  and 
learn  to  fear  the  great  malignancy  of  which  it  is  capable. 
Scarlet  fever  in  the  large  cities  does  not  often  occur  with  such 
frequency  as  to  deserve  the  name  of  severe  epidemic.   In  small 
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cities,  however,  in  countrj-  districts  where  scarlet  fever,  li) 
measles  and  diphtheria,  only  occurs  epidemically  every  thi 
to  four  years,  there  we  may  note  how  changeable  in  charac 
the  epidemics  can  be.     After  mild  epidemics,  the  mortalH 
from  which  varies  from  2  to  4  per  cent,  there  follows  the  nn 
severe  kind  with  a  mortality  of  from  20  to  30  per  cent.    I  hai 
witnessed  epidemics  where  one-quarter  of  those  affected  dit 
and  where  all  the  children  of  families  were  carried  off.     Such 
epidemics,  so  variable  in   phenomena,  and   so  maligmant  in 
complications,  must  one  see  in  order  to  mistrust  the  mild 
nature  on  which  certain  authors  have  laid  stress.     The  so-. 
called  mildness  of  this  infectious  disease  was  traditional  froi 
the  time  of  Sydenham,  who  first  established  the  identity 
scarlet  fever,  and  who,  from  his  observation  of  the  great  Loi 
don  epidemics  of  H>61  and  1C75,  deduced  the  conclusion  that 
we  were  dealing  with  a  morhxis  sui  generis,  in  the  treatment 
of  wliich  it  sufficed  to  withhold  from  the  patient  meat  and 
stimulating  drinks,  not  to  allow  him  to  go  into  the  open  air, 
and  that  he  need  not  stay  in  bed.     Under  such  treatment,  he 
says,  "morbi  nomen  {vix  enim  altins  assurgit)  sine  molestia, 
aut  periculo  quovis  facillime  abigitur,"    Such  was  the  del 
tion  of  this  disease  given  by  one  ot  the  most  learned  and 
perienced  physicians  of  the  ITth  centuiy.     In  the  middle 
the  18th  century,  Haens'  observations  of  a  malignant  epidemic 
in  Holland  (1748)  taught  differently.     Still  Sydenham's  legend 
in  regard  to  the  mild  nature  of  scarlet  fever  remained  current, 
until  a  number  of  severe  epidemics  in  the  second  half  of  tl 
18th  century  caused  physicians  throughout  almost  all  of  Ei 
rope  to  reach  the  conclusion  that  scarlet  fever  was  an  infi 
tious  disease,  the  epidemics  of  which  might  present  the  mi 
variable  charaeteristics  as  regards  gravity. 

It  is  proper  In  this  place  to  note  that  the  first  descriptioaJI 
of  scarlet  fever  did  not  originate,  as  is  generally  claimed,  from 
Sydenham,  but  from  a  German  physician  and  teacher.  Pro- 
fessor Daniel  Sennert,  of  Wittenberg,  if  we  do  not  grant  this 
position  to  Boring's  description  in  1635,  that  is  to  say  about 
the  same  time  as  Sennert.  Still,  neither  of  these  writers  gai 
the  affection  a  name,  as  did  Sj'denham.  Sennert  said  that  tl 
eruption  spread  over  the  body  like  erysipelas,  but  that  it 
sembled  rather  measles  in  that  it  only  affected  children  ai 
not  adults  as  did  erysipelas.     Possibly,  says  Sennert,  it  is 
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affection  which  Forestus  calls  purpura  and  rubores,  and  which 
according"  to  Philip  Ingressias  the  Neapolitans  call  Bosalia. 
The  disease  is  represented  by  Sennert  as  being  very  serious 
and  dangerous  to  life;  Sydenham's  optimistic  view  resulted 
from  his  personal  observation,  and  he  does  not  seem  to  have 
known  of  the  work  of  his  great  predecessor  Sennert. 

"  Malum  hoc  grave/'  says  Sennert  after  a  marked  descrip- 
tion of  the  course,  "periculosum  et  saepe  lethale  est.  Nam 
calor  et  ferventissinius,  sitis  inextingibilis,  et  plerumque  pul- 
monum,  faucium  et  aliorum  viscerum  inflammationes,  deliria 
et  alia  mala  urgent.  In  declinatione  .  .  .  cutis  squamarum 
instar  decidit;  mox  pedes  ad  talos  et  suras  usque  intumescunt, 
hypochondria  laeduntur,  respiratio  difficilior  redditur,  tan- 
demque  abdomen  intumescit  aegrique  non  sine  magno  labore 
et  post  longum  tempus  pristinae  sanitati  restituuntur,  saepe 
etiam  moriuntur." 

This  careful  description  of  scarlet  fever  resulted  from  Sen- 
nert's  observations  in  the  small  town  of  Wittenberg.  Even 
in  his  time  epidemics  of  scarlet  fever  do  not  seem  to  have  been 
of  as  malignant  a  nature  in  the  large  as  in  the  small  cities. 
In  favor  of  this  speaks  Sydenham's  assertion  that  scarlet 
fever  scarcely  deserved  the  name  of  a  disease;  and  in  favor 
of  this  also  speaks  Trousseau's  description  of  Brettonneau's 
many  years  of  observation.  In  twenty-four  years  (1799  to 
1823)  Bretonneau  did  not  see  a  case  of  death  from  scarlet  fever 
in  his  large  practice.  But  in  the  twenty-fifth  year  he  saw 
such  a  malignant  epidemic  as  to  cause  him  to  throw  overboard 
his  opinion  in  regard  to  the  mild  nature  of  the  disease. 

We  have  no  explanation  to  offer  for  this  changeability  in 
the  character  of  the  epidemics,  and  those  which  have  been 
here  and  there  offered  are  proved  non- valid  by  statistics.  The 
most  plausible  view  is,  even  as  with  measles,  that  epidemics 
are  so  much  the  more  malignant  the  less  frequently  people 
are  exposed,  that  is  to  say,  the  greater  the  interval  between 
two  epidemics  the  greater  the  number  of  children  ready  for 
exposure  to  the  influence.  Against  the  universal  truth  of  this 
view  speak  observations  like  those  of  Kostlin  of  Stuttgart, 
where,  after  a  period  of  sixteen  years'  (1830  to  1845)  freedom 
from  scarlet  fever,  the  first  epidemic,  that  of  1846,  did  not 
cause  a  single  death,  neither  did  the  next  epidemics  in  the  be- 
ginning of  1850  appear  especially  malignant. 
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The  season  of  the  year,  atmospheric  changes,  age,  sex,  i 
not  seem  to  have  any  special  influence  on  the  character  of  thi 
disease,  and  we  cannot  here,  any  more  than  in  case  of  the  i 
direct  contagious  infectious  diseases,  claim  that  locality  has  a 
greater  or  less  influence  on  the  virulence  of  the   infectioud 
germs.     I  have  often  noted  that  in  many  families  the  disease! 
will  affect  all  the  children,  while  in  other  families,  in  the  samel 
epidemic,  there  will  only  occur  a  few  light  instances  of  thtfl 


The  disposition  to  scarlet  fever  is  very  variable.     Nurslings  I 
are  very  slightly  disposed  to  the  reception  of  the  contagion, 
and  even  in  the  years  of  greatest  disposition,  two  to  five,  many 
children  escape  and  remain  unaffected  their  entire  life.     We 
cannot  lay  stress  on  the  influence  of  constitution,  nor  of  ths  ■ 
often  mentioned  social  condition,  since  in  epidemics  it  has  been  1 
noted  that  children  of  wealthy  parents  may  be  more  frequently' I 
affected  than  those  of  the  poorer  classes. 

It  must  be  granted  that  adults  are  less  likely  to  be  seri-  ] 
ously  affected  by  scarlet  fever  than  children ;  still  I  have  seen  a 
number  of  deaths  from  the  disease  in  adults.  For  examplsi  I 
of  the  493  cases  of  scarlet  fever,  affecting  almost  entirely  I 
adults,  which  occurred  in  the  general  hospital  at  Munich  fi-om  I 
1865  to  1887,  the  mortality  was:  1865  to  IST.'i,  113  cases,  witlil 
13  deaths  (11.5  per  cent) ;  1876  to  1887, 379  cases  with  5  deaths  I 
(1.3  per  cent)  only. 

One  attack  of  scarlet  fever  protects  the  organism  forhfel 
against  the  infection.  Exceptions  to  this  rule  are  rare,  and  I 
then  usually  it  is  because  people  who  in  their  youth  had  scar*  I 
let,  later,  during  the  sickness  with  scarlet  of  a  young  sister  op! 
of  children,  are  affected  by  a  mild  fever  (feverless  exanthemi^il 
feverish  angina). 

The  disease  factor,  the  infectious  agent,  is  as  yet  unknowitl 
It  cannot  be  doubted  that  it  is  a  contagium  vivum,  and  that! 
it  may  be  figured  as  being  a  minute  form  of  life;  still,  notwitlv 
standing  the  positive  results  from  inoculation  of  the  blood  ol!!l 
scarlatinous  patients  in  healthy  persons,  we  have  not  yet  d* 
tected  a  distinct  germ  as  the  carrier  of  the  scarlatinal  con-l 
tagium. 

Among   the   peculiarities   of   the   infectious   material 
tenacity  is  especially  established.    For  months,  without  losioj 
its  virulency,  it  may  cling  to  clothes,  bedding,  house  utenail%fl 
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the  walls  of  the  dwelling.  The  usual  methods  of  disinfection 
of  dwellings,  furniture,  etc.,  seem  here  to  be  powerless.  We 
can  only  depend  on  freeing  from  the  infectious  material  those 
articles  of  attire  and  of  furnishing  which  can  be  exposed  for 
long  to  steam. 

It  being  granted  that  the  infectious  material  may  be  car- 
ried in  the  clothing  and  in  books,  so  also  must  it  be  deemed 
possible  for  healthy  people  who  have  been  in  contact  with  dis- 
eased, to  carry  the  germs  on  their  hands,  in  their  hair,  or 
clothing.  That  such  people  should  themselves  become  dis- 
eased is  not  essential,  on  the  contrary  it  is  usually  impossible, 
since  they  are  ordinarily  adults  who  have  already  passed 
through  the  disease.  The  families  of  physicians  seem  par- 
ticularly to  be  endangered.  The  frequency  of  scarlet-fever 
infection  in  schools,  is  due  to  this  tenaciousness  of  the  con- 
tagium.  It  is  patients  convalescing  from  scarlet  fever  who 
transmit  the  infectious  material  to  the  air  and  clothing  of 
their  fellow-scholars,  and  not  children  in  the  invasion  period 
of  the  disease.  The  latter,  indeed,  on  the  appearance  of  the 
invasion  phenomena  of  the  disease,  are  sent  home  at  once,  and 
remain,  therefore,  in  this  stage,  in  only  brief  contact  with  the 
other  pupils.  It  is  further  questionable  as  yet,  if  scarlet  fever 
in  the  prodromal  period  gives  off  infectious  material.  In  this 
respect  scarlet  fever  differs  materially  from  measles.  In  the 
latter  the  prodromal  stage  lasts  for  a  number  of  days,  and  the 
children,  although  suffering  from  catarrh  and  fever,  are  fre- 
quently enough  sent  to  school.  It  cannot  be  doubted  that  the 
secretions  and  excretions  of  patients  suffering  from  measles  are 
contagious  even  in  the  prodromal  stage. 

In  regard  to  the  duration  of  the  incubation  or  the  latent 
stage,  the  most  reliable  observations  speak  for  seven  days  as 
being  the  usual  one,  but  then  cases  occur  where  this  stage  is 
double  this  time,  and  others  where  even  a  few  days  after  in- 
fection the  disease  breaks  out.  We  cannot  explain  this  irreg- 
ularity in  the  duration  of  the  incubation  period  and  must 
leave  this  to  further  research.  As  far  as  we  know  as  yet, 
scarlet  fever  is  in  this  respect  peculiar.  Since  all  external  and 
individual  influences  are  effective  in  case  of  the  remaining  in- 
fectious diseases  whose  incubative  periods  are  cj'clical,  they 
must  also  be  in  case  of  scarlet  fever,  and  so  we  must  seek  for 
the  reason  in  the  variable  developmental  property  of  the  scar- 
let-fever poison. 
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Ontlnarily,  dunu^  Ihu  iK-riod  o!  invasion,  there  are  no  phe- 
UDHitik chanu.'tor<stic  of  tlip  disease.  Occasionatly  slight  con- 
I  otetalional  dtsturbuace  and  angina  are  noted. 

The  invasiiMi  picture  of  the  disoase,  the  breaking  out,  or  the 
prodromata  of  the  disease,  as  it  was  the  custom  to  call  it 
whtin  thv  eruption  was  deemed  the  chief  thing',  are  very  strik- 
tliK'  Vomiling,  angina,  fever,  this  trinity  ushers  in  the  scene. 
Tb«  onset  of  the  fever  may  he  variable:  chill  is  exceptional, 
chilly  si'Qsations  are  more  frequent.  Freiiuently  in  children  a 
coQviUstve  attack  is  the  initial  symptom  in  place  of  the  chill. 
This  is  the  case  in  children  not  only  in  scarlet  fever  but  in  all 
acute  fevers,  particularly  in  croupous  pneumonia. 

The  temperature  ijuickly  rises  and  on  the  same  day  reaches 
40°  to  40.5°  C.  The  pulse  is  markedly  ijuickened,  in  children 
riMching  140  to  150.  These  severe  dtsttu^ances  in  the  central 
or^ns,  the  heart  and  the  temperature  regulation  apparatus, 
react  ordinarily  on  the  general  nervous  system.  The  child 
not  only  goes  at  once  to  bed,  but  is  relaxed,  prostrated  and 
strikes  the  physician  as  being'  very  sick. 

The  diagnosis  in  this  stage,  which  precedes  that  of  enip- 
-  tlon,  is  often  doubtful^  especially  if  it  be  the  flntt  case  in  tlie 
family,  I  must  again  lay  stress  on  the  diagnostic  value  of 
tliat  triad  of  symptoms  which  accompany  the  onset.  Ordi- 
narily the  following  is  the  sequence:  the  child  comes  home  at 
evening,  from  school  or  from  the  garden,  complaining  of  sore- 
throat,  goes  to  bed,  has  a  chill,  and  when  the  physician  arrives 
and  takes  the  temperature  he  finds  marked  increase  in  the 
l)ody  warmth,  together  with  frequency  of  the  pulse  and  severe 
general  disturbance.  Ordinarily  on  the  evening  of  the  first 
day  or  on  the  second  day,  the  eruption  appears  and  makes 
the  diagnosis,  but  still,  in  view  of  the  essential  separation  of 
the  sick  from  the  well,  it  is  very  important  that  the  diagnosis 
of  scarlet  fever  should  be  made  as  early  in  the  disease  as  is 
possible.  The  repeated,  uncalled-for  vomiting  has  always 
seemed  to  me  a  most  important  diagnostic  symptom,  where 
pneumonia,  from  the  absence  of  physical  signs,  can  be  ex- 
cluded. Often,  however,  the  vomiting  is  absent,  and  so  also 
may  the  fever  or  general  disturbances,  or  angina  may  not  be 
pronoimceii.  In  such  cases  we  must  be  reserved  in  our  opin- 
ion and  wait  for  the  appearance  of  the  eruption;  for  safety, 
however,  the  healthy  should  be  isolated  from  the  sick. 


Pathology  and  Treatment  of  Scarlet  Fever.  689 

The  eruption  appears  on  the  evenmg  of  the  first  or  on  the 
second  day,  most  marked  at  first  on  the  throat,  breast,  and 
back,  the  face  usually  being  free  from  it.  Here  we  have  an 
essential  differential  point  from  measles  and  small-pox.  The 
cheeks  and  temples  and  ears  are  ordinarily  highly  reddened 
from  fever,  and  not  infrequently  covered  by  the  eruption,  but 
the  neighborhood  of  the  mouth  and  the  chin  are  usually  very 
pale  and  this  contrasts  markedly  with  the  deep  red  of  the 
neck.  This  appearance  is  very  characteristic.  The  beginner, 
who  usually  finds  it  diflftcult  to  reach  a  diagnosis  in  case  of 
the  acute  exanthemata,  a  difficulty  which  in  the  beginning  of 
one^s  practice  is  very  suggestive  to  the  parents,  may  generally 
reach  his  diagnosis  by  remembering  this  contrast  in  connec- 
tion with  the  symptoms  of  the  period  of  invasion.  There  next 
appears  the  characteristic  scarlet  coloring,  the  raspberry  tone 
of  the  exanthema,  which  is  readily  recognized  even  under  arti- 
ficial light.  The  form  of  the  eruption,  from  the  beginning,  in 
small  spots  not  elevated  above  the  uncolored  skin,  the  rapid 
confluence  of  the  spots,  the  islets  of  pale  skin  between,  the 
relatively  quick  spreading  of  the  eruption  over  the  back  and 
the  extremities,  which  usually  happens  in  two  days,  these  are 
phenomena  which  are  peculiar  to  scarlet  fever.  To  determine 
the  color  of  the  eruption  it  is  advisable,  after  quickly  uncover- 
ing the  warmest  part  of  the  skin,  in  particular  the  nates,  to 
glance  at  it  from  a  distance  and  to  test  the  inflammatory 
hyperaemia  by  pressure  with  the  finger  tips.  Even  in  case  of 
relatively  slow  development  of  the  eruption,  as  in  instances  of 
aggravated  infection,  the  peculiar  dark  and  finely  disseminated 
redness  strikes  the  eye.  The  vaso-motor,  in  particular  the 
vaso-constrictor  nerves,  owing  to  the  manifest  dilatation  of 
the  capillaries,  are  in  a  state  of  great  mechanical  irritability; 
contact  with  a  resisting  agent  causes  them  to  react  by  a 
spastic  narrowing  of  the  vessels  in  the  irritated  zone.  By 
stroking  the  scarlet  skin,  letters  and  figures  may  be  formed, 
a  phenomenon  which  Bouchut  claims  to  be  pathognomonic  of 
scarlet  fever,  since  in  no  other  form  of  inflammation  of  the 
skin  is  this  possible  to  such  a  marked  degree. 

Desquamation,  which  ordinarily  begins  the  sixth  day  on 
the  throat  and  thence  spreads  along  the  course  of  the  erup- 
tion, is  characterized  by  the  large  scales  of  epidermis  which 
are  shed.    This   lamellar   or  membranous  desquamation  is 
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pathognomonic  of  scarlet  fever,  and  leads  to  dia^osis  wc< 
afterward,  a  factor  which  is  most  important  for  the  cstablisi 
ment  of  the  scarlatinal  nature  of  nephritis  as  also  for  pro; 
siB.    The  desquamation  is  most  extensive  and  lasting' 
feet  and  hands,  on  the  patms  and  soles  as  well  as  the  I 
and  toes.    Intense  exanthema  is  regularly  followed  by  marked 
desquamation.    In  adults  especially,  we  may  see  the  epider- 
mis of  the  whole  hand  shed  in  one  piece,  and  the  skin  of  the 
fingers  is  often  cast  like  the  finger  of  a  glove. 

The  length  of  the  desquamation  period  is  very  variable; 
may  last  for  weeks  and  this  wearies  the  patient  as  much 
the  physician,  since  return  to  customary  habits  is  not  advii 
hie  until  the  desquamation  is  at  an  end. 

The  angina,  usually  the  first  symptom  of  the  disease, 
the  outset  ordinarily  not  different  from  simple  catarrh.  The 
injection  and  swelhng  of  the  mucous  membrane  of  the  isthmus 
of  the  fauces  is  either  an  even  one  or  else  spotted,  extending 
to  a  greater  or  less  degree  over  the  velum,  and  the  swE^lling 
of  the  tonsils  and  of  the  lymph  glands  is  marked.  In  severe 
cases  the  swelling  may  attain  a  high  degree,  so  that  in  young 
children  it  may  lead  to  difBcult  respiration  through  stenosis 
of  the  isthmus.  Even  though  the  closure  of  the  iiaso-pharj-nx 
is  incomplete,  nasal  tones  and  regurgitation  of  fluid  into  the 
nostrils  occur. 

The  appearances  in  the  throat  are  very  characteristic, 
scarlet  fever  causes  pathognomonic  changes  of  the  tongiM 
such  as  great  injection  and  swelling  of  the  papillae.  The  fili- 
form papilla?  stand  out  at  the  apex  and  on  the  borders  of  the 
tongue  like  slender  shining  red  pearls  above  the  epithelial 
layer.  The  appearance  is  very  pretty,  and  the  scarlet  fever 
tongue  has  been  called  the  raspberry-tongue,  the  cat's-tongue. 
Under  circumstances  these  appearances  may  be  of  diagnostic 
importance. 

Very  frequently  a  purulent  inflammation  of  the  nasal 
mucous  membrane  accompanies  severe  cases  of  scarlet  fever. 
We  cannot  always  be  sure  as  to  whether  we  are  dealing  with 
a  purulent  catarrh  or  with  diphtheria  of  the  nasal  mucous 
membrane.  This  catarrh  is  in  all  cases  a  bad  phenomenon. 
since  it  points  to  great  inflammation  of  the  naso-pharj-nx  and 
nostrils. 

Ordinarily  the  fever  remains  for  two  to  three  days  at  the 
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height  reached  on  the  first  or  second  day  (between  40  and  41° 
C.)  and  then  it  gradually  sinks.  At  the  end  of  four  to  five 
days  the  temperature  reaches  normal,  although  into  the  third 
week,  through  the  entire  desquamative  period,  there  is  a  slight 
evening  rise.  It  seems  as  though  an  extensive  desquamatory 
process  were  the  cause  of  this  fever;  still  retrograde  metamor- 
phosis in  the  internal  organs,  in  particular  the  glands,  might 
be  at  the  bottom  of  the  febrile  disturbance. 

Implication  of  the  nervous  system  may  be  very  variable, 
but  it  is  never  lacking.  This  varies  according  to  the  nervous 
disposition  of  the  individual;  nervous  children  readily  grow 
delirious;  phlegmatic  children  are  only  quite  sleepy.  The  ex- 
tent of  implication  of  the  nervous  system  also  varies  with  the 
virulence  of  the  poison,  the  action  of  which  on  the  central 
nervous  system  may  at  times  be  very  deleterious.  I  will  re- 
turn to  this  point  when  I  speak  of  the  anomalies  in  the  course 
and  of  the  complications  of  scarlet  fever. 

The  course  of  scarlet  fever  then  is  run,  even  in  mild  cases, 
in  a  turbulent  way  for  six  to  eight  days;  the  whole  period, 
however,  including  the  desquamatory  stage,  from  the  begin- 
ning of  the  disease  to  return  to  ordinary  life,  requires  at  least 
three  to  four  weeks. 

The  diagnosis  of  the  affection  when  it  runs  a  normal  course 
is  not  at  all  difficult  if  all  the  factors  are  borne  in  mind.  As 
easy,  however,  as  the  recognition  of  the  disease  is  ordinaril}^ 
just  as  difficult  may  it  be  in  the  sick-room  when  all  history 
and  prodromal  symptoms  are  lacking.  In  many  such  cases 
it  is  impossible  to  make  a  diagnosis  from  the  frequently  in- 
sufficiently developed  eruption  alone.  Nevertheless,  I  cannot 
impress  upon  you  sufficiently,  gentlemen,  the  importance  of 
carefully  studying  the  eruption  in  order  to  note  all  that  may 
be  gathered  from  its  appearance.  You  must  see  as  many 
cases  of  scarlet 'fever  as  possible.  Large  hospitals  and  clinics, 
especially  the  skin  divisions  of  the  Vienna  general  hospital, 
give  you  this  opportunity.  And,  gentlemen,  let  it  be  your 
rule  in  examining  any  eruption  to  note  first  always  the  gen- 
eral appearance  and  to  feel  it,  and  next  to  search  for  the 
primitive  form  of  eruption  at  the  periphery  in  order  to  deter- 
mine whether  it  is  spotted  or  nodular,  etc.  I  take  this  oppor- 
tunity to  lay  stress  on  the  inferior  place  granted  dermatologj' 
in  many  of  the  German  high  schools,  and,  on  the  other  hand. 
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I  must  lament  the  difDculties  in  private  pi-actice  which  beset 
the  physician  who,  as  is  customary',  has  not  been  thoroughly 
trained  in  the  diseases  (A  the  skin.  We  cannot  study  these 
diseases  in  books:  this  study  must  be  on  the  living;  no  atlas 
can  take  the  place  of  ohscr\~ation  at  the  bed-side.  Further, 
the  variety  o^  diseases  of  the  skin  vrhich  the  student  sees 
in  bis  clinical  semester,  is  too  great,  and,  in  consequence,  ba*l 
errors  are  made  in  practice  as  well  in  diagnosis  a4  in  treat- 
ment. Generally  tht!  student  has  a  certain  disinclination  t« 
study  the  diseases  of  tlie  skin;  the  majority  of  physicians  do 
not  attend  any  lectures  nor  read  any  works  on  this  subject, 
althoug-h  the  study  of  skin  diseases  has  a  veiy  great  theoreti- 
cal and  practic^il  \-ahie.  Every  pbyskiaa  who  desires  to  feel 
at  ease  in  the  sphere  of  dermatulo^'  should,  after  completion 
of  his  cuiTiculuin,  resort  to  some  metropolis,  in  the  hospitals 
of  which  he  may  under  expert  guidance  study  a  ATist  material 
I  repeat  then :  sei^e  everj-  opportunity  to  see  and  to  study  the 
diseases  of  the  skin,  this  brin^  ease  in  practice  owing  to  the 
greater  certainty  in  diagnosis  and  the  better  results  of  treat- 
ment. When,  gentlemen,  I  lay  stress  upon  this,  it  is  because 
I  am  convinced  that  recognition  of  the  exanthemata  is  only 
secured  through  repeated  obser\"ation.  At  the  end  of  my  lec- 
ture, therefore,  I  present  a  case  to  you  that  each  may  have 
the  oppoituiiity  to  see  and  study  the  case  closely. 

I  will  ri'capitulate  bore  the  points  in  the  history  of  the  rase 
you  last  saw,  which  we  may  consider  an  instance  of  the  nor- 
mal cuiii-se  of  scarlet  fever: 

C.  W.,  a  factory  operative,  ret.  20,  on  the  morning  of  the 
^Oth  of  July  was  seizeil  with  chill,  nausea,  vomiting,  head- 
ache, and  dysphagia.  The  evening  of  the  same  day  the  symp- 
toms wei-e  general  pains,  great  ivstlessuess.  severe  headache, 
painful  angina.  The  pulse  was  full  and  hard,  15"2,  the  temper- 
atuH'  W.V. 

July  30tb  (M  day  of  disease).  In  the  morning,  after  a  verj- 
ivstless  night,  the  general  disturbances  were  no  better,  the 
angina  being  woi-se;  red  spots  on  the  temples,  cheeks,  and 
neck  appearetl.  In  the  evening  the  eruption  had  spread  over 
the  entiiv  back.  The  condition  otherwise  was  unchanged.  P. 
H-J.  T.  40.4". 

July  31st  (:*il  day).  In  the  morning  the  eruption  was  more 
markwlly  developed:  othenvise  the  condition  was  the  same. 
P.  13-:;,  T.  3!>.4-'.     In  the  evening,  P.  \Vl,  T.  40.2°. 
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Au^st  1st  (4th  day).  In  the  morning'  the  eruption  had 
spread  thoroughly  over  the  extremities;  the  angina  was 
worse,  the  urine  normal.  P.  112,  T.  39.4°.  In  the  evening: 
Condition  was  the  same.    P.  120,  T.  40.1**. 

August  2d  (5th  day).  In  the  morning  the  eruption  was  fad- 
ing from  the  back.  P.  100,  T.  38.6°.  In  the  evening  the  same 
condition.    P.  112,  T.  39.6^ 

August  3d  (6th  day).  In  the  morning  desquamation  had  be- 
gun on  the  face  and  neck.  P.  80,  T.  37.4°.  In  the  evening 
condition  the  same.     P.  96,  T.  38.4°. 

August  4th  (7th  day).  In  the  morning  the  angina  had  almost 
entirely  disappeared;  desquamation  general.  P.  96,  T.  38°. 
In  the  evening,  P.  96,  T.  39. 

August  5th  (8th  day).  In  the  morning,  P.  84,  T.  37.8°.  In 
the  evening,  P.  104,  T.  38.7°. 

August  6th  (9th  day).  In  the  morning,  P.  80,  T.  37.3°.  In 
the  evening,  P.  90,  T.  38.2°. 

August  7th  (10th  day).  In  the  morning,  P.  66,  T.  37.6.  In 
the  evening,  P.  62,  T.  38°. 

August  8th  (11th  day).  In  the  morning,  P.  66,  T.  37.4. 
From  this  time  forth,  no  more  fever,  a  speedy  convalescence. 

This,  gentlemen,  was  an  instance  of  so-called  normal  course 
of  scarlet  fever  without  complication.  The  period  of  fever 
lasted  just  eight  days,  and  four  to  five  of  these  days  belonged 
to  the  period  of  desquamation. 

I  will  now  relate  the  history  of  a  case  where,  during  an 
otherwise  mild  course  of  the  disease,  there  occurred  eclamptic 
attacks  during  the  height  of  the  fever. 

E.  K.,  a*t.  2,  a  strong  child,  previously  healthy,  passed  a 
very  restless  day  from  the  10th  to  the  11th  of  July. 

July  11th.  In  the  morning,  aggravated  general  state,  finely 
spotted  eruption  on  the  temples,  cheeks,  neck,  and  back. 
Mucous  membrane  of  throat  very  much  reddened  uniformly 
and  swollen.  Dysphagia  was  absent,  as  also  swelling  of  the 
glands.  T.  38.4°.  In  the  evening,  general  disturbances,  som- 
nolence, cheeks  very  red.    Two  stools.    P.  172,  T.  40.2°. 

July  12th  (a.m).  Very  restless  night;  great  heat  of  body, 
much  thirst;  two  attacks  of  general  convulsions,  each  last- 
ing one-quarter  hour.  Intellect  unclouded,  less  restlessness, 
normal  pupils.  No  swelling  of  the  glands  of  the  neck,  erup- 
tion over  entire  body.    On  face  slight  desquamation;   urine 
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straw-yellow  in  color,  no  albumin.  P.  164,  T.  38,7°.  In  t 
evening  histi  fever;  two  slight  convulsive  attacks.  P.  168, ' 
40.1°. 

July  13th  (A.M.).  Not  specially  restless  durinfj  the  nig'ht; 
convulsions;   eruption  fading  from  the  back,  blooming  on  e 
tremities;   desquamation  on  face.     T,  38.6°.     In  the  evenin 
complains  of  itching;  one  stool  at  noon.  P.  140,  T.  39,8°. 

July  14th  (A.M.).    Very  restless  night;  P.  140,  T.  38.6^ 
the  evening,  P.  132,  T.  38.2°. 

July  15th  (P.M.).    P.  136,  T.  38.7°. 

From  16  to  20th  of  July  progressive  desquamation ;  highe 
range  of  temperature  being  in  the  evening  of  July  ITth,  whM 
it  reached  39.1°. 

From  the  20th  on,  undisturbed  convalescence. 

In  the  following  case  we  note,  together  with  a  rather  mill 
course  an  unusually  long  prodromal  stage  {forty-eight  hours  j 
pain  in  the  joints,  and  dropsy  without  kidney  disease, 
latter  phenomenon  is  usually  rare,  and  resulted  in  this  cae 
from  exposure  before  the  end  of  desquamation, 

W.  T.,  set.  10,  a   weak  child,  complained   the  evening  i 
July  7th  of  pain  in  the  throat  and  chilly  sensations, 
badly  during  the  night. 

July  Sth  (a.m).     Patient  out  of  bed  till  11  o'clock,  and  thai  _ 
complained  of  chiU  and  vomited  a  number  of  times.     In  the 
evening  the  face  was  uniformly  reddened,  no  certain  eruption, 
however,  dysphagia  slight,  considerable  angina,  slight  painful 
swelling  of  the  glands  of  the  jaw.     P.  146,  T.  : 

July  !)th  (a.m.).  Very  restless  night,  but,  notwithstanding 
the  general  state  is  good.  Dysphagia  and  swelling  of  tW 
gland  are  greater;  the  mucous  membrane  of  the  pharynx  il 
deep  red,  covered  in  parts  with  yellowish  mucus;  no  diph^ 
theria.  Urine  negative.  P.  116,  T.  38,1°,  In  the  evening 
increase  of  the  fever,  thirst,  and  an  eruption  which  has  spread 
all  over  the  back  and  is  well  developed.    P.  136,  T.  40.4°. 

July  10th  (a.m.),  slept  much  during  the  night;  less  pain  ti 
throat,  appetite  greater,  eruption  on  face,  especially  lips  and 
eyebrows,  beginning  to  desquamate.  P.  116,  T.  38.6°.  In  the 
evening,  is  more  feverish;  desquamation  marked  on  lower  part 
ofhmbs,     P.  129,.  T-  39,6°. 

July  nth  (A.M.),   The  night  has  been  restless  f; 
dysphagia  less,  and  general  state  improved; 
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constipation;  eruption  only  noticeable  on  the  lower  extremi- 
ties. P.  113,  T.  39.6°.  In  the  evening,  the  itching  continues; 
eruption  is  more  marked  on  the  lower  extremities,  P.  100,  T. 
38.3°. 

July  12th  (A.M.).  Stool  during  the  night;  sleep  disturbed  by 
pain  in  the  wrists  and  in  the  back;  eruption  still  visible  on  the  < 
nates.  Both  wrist-joints  are  painful  on  pressure  and  motion, 
but  they  are  not  swollen,  nor  are  the  hands  reddened;  the 
dorsal  region  is  also  painful  on  pressure.  The  urine,  by  cathe- 
ter, is  clear  and  free  from  albumin.  P.  100,  T.  38.3°.  In  the 
evening,  T.  39.1°. 

July  13th  (a.m.).  Slept  well;  wrist  joints  very  painful,  dorsal 
pain  less,  desquamation  over  the  face.  P.  96,  T.  38.3°.  In  the 
evening,  great  weakness,  great  pain  in  joints  and  in  back, 
swelling  of  glands  has  disappeared,  urine  is  normal.  P.  92,  T. 
38.8°. 

July  14th  (a.m.).  Less  pain.  P.  84,  T.  38.2°.  In  the  evening, 
conditions  the  same. 

July  15th  (A.M.).  General  desquamation;  pain  in  joints  dis- 
appearing. 

July  17th  (A.M.).    No  fever,  desquamation  proceeding. 

July  22d.  The  desquamation  has  progressed  to  the  extremi- 
ties and  the  skin  is  thence  shed  in  large  lamellae. 

July  25th.  In  the  absence  of  his  parents  the  child  left  the 
house  and  played  out  of  doors  for  a  number  of  hours.  On 
July  2Tth  oedema  of  the  face,  and  this  increased  to  July  28th. 
The  urine  contained  no  albumin,  no  blood,  no  casts. 

The  oedema  disappeared  in  a  few  days,  and  the  convales- 
cence was  thereafter  normal. 

The  course  of  the  fever  during  the  three  weeks  is  note- 
worthy. As  usual,  this  fever  is  markedly  remittent,  the  ex- 
acerbations appear  with  the  desquamation.  The  pain  in  the 
carpal  and  the  metacarpo-phalangeal  joints  was  also  remit- 
tent, there  occurred  no  swelling  of  the  joints.  These  pains  in 
the  joints  are  to  be  looked  upon,  even  as  is  the  eruption  and 
the  angina,  as  due  to  a  localization  of  the  scarlet-fever  poison, 
and  are  of  no  importance  from  the  standpoint  of  prognosis. 
To  call  this  affection  rheuniatistn,  rheu^natismus  arttculorum 
actitus  scarlatinosusy  is  not  appropriate,  since  we  are  not  at 
all  dealing  with  a  rlieuniatic  process.    The  desquamation  on 

the  face  where  there  had  been  no  eruption  is  frequent  enough, 
12—46 
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and  is  to  be  laid  to  specific  infection  of  the  papillary  bodies.-! 
Finally,  the  occurrence  of  cederaa  of  the  face  during  the  des--l 
quamation  period  without  kidney  disease  is  noteworthy,  f 
Such  oedema  without  disease  of  the  kidneys  or  heart  is  very  1 
rare,  although  I  have  often  seen  it.  A  young  patient  under! 
treatment  in  the  Greifswald  hospital  had  great  oedema,  dur-1 
ing  the  desquamation  period,  of  the  entire  body,  with  uuirornLfl 
swelling  of  the  sci-otum  and  penis,  in  the  absence  of  kidney  orM 
heart  disease.  The  explanation  of  this  dropsy  as  being  due  to  1 
the  action  of  cold,  is  not  a  clear  one;  we  must,  however,  be- 1 
lieve  in  great  irritability  of  the  blood-vessels  of  the  skin,  of  I 
the  vaso-motor  nerves,  as  adjuvant  causes. 

The  above  are,  in  general,  gentlemen,  harmless  anomalieal 
in  the  course  of  scarlet  fever.  Let  us  now  consider,  before  pass*  I 
ing  to  a  study  of  severe  cases,  the  course  of  the  mildest  and  I 
abortive  form  of  scarlet  fever.  I  remarlied  in  the  beginning  1 
that  duiing  the  course  of  an  epidemic,  people  who  are  pro-  1 
tected  by  previous  attack  and  are  busied  around  the  sick  will  1 
have  rudimentary  symptoms,  such  as  angina  with  fever,  or  ex-  ] 
anthema  without  fever,  slight  rheumatoid  symptoms  with  | 
angina,  etc.,  and  that  such  symptoms  indicate  slight  infection. 
Such  rudimentary  phenomena  of  an  infectious  nature  are  wit- 
nessed during  the  course  of  all  the  epidemic  infections  diseases.  J 
Call  to  mind  the  gastric  febrile  attacks  during  epidemics  of  J 
typhoid,  the  symptoms  during  epidemics  of  cholera,  the  pain-1 
ful  and  frequent  anguja  during  epidemics  of  diphtheria,  etc. 

The  following  brief  history  Is  an  example  of  such  abortive  I 
attacks. 

F.  v.,  [Et.  12^,  a  strong  boy,  who  had  never  had  scarlet  1 
fever,  slept  in  a  small  room  with  his  sister  who  was  suffering  ;1 
from  the  disease.  On  September  21st  the  sister  had  the  pro- 1 
droraata  of  scarlet  fever  and  on  the  23d  the  eruption  appeared.  I 
The  boy  remained  healthy  up  to  September  30th.  On  October  J 
1st  he  awoke  with  pain  in  the  throat,  nausea  without  vomibrj 
ing  and  he  did  not  care  to  get  up. 

The  evening  of  October  1st  he  complained  of  dysphagia! 
the  tonsils  were  dark-red  and  swollen,  as  also  the  glands  o 
the  angle  of  the  jaw.     The  pulse  was  120,  the  respiration  36^ 
the  temperature  40°  C, 

October  2d,  in  the  morning,  the  boy  was  well  and  had  1 
be  called  in  from  the  street  in  order  to  be  examined. 


Pathology  and  Treatment  of  Scarlet  Fever.  697 

angina,  was  still  present;  the  subjective  disturbances  had  dis- 
appeared. He  had  a  good  appetite.  Pulse  94,  temperature 
37.6°.    He  remained  well. 

Another  patient  had  a  slight  attack,  although  it  was  fol- 
lowed by  a  severe  nephritis.  We  could  also  determine  the 
incubation  period  in  his  case.  He  slept  in  the  same  bed  with 
his  six-year-old  sister.  She  was  taken  sick  on  May  5th,  and 
on  the  6th  the  eruption  appeared.  The  boy  sickened  on  May 
llth,  that  is  on  the  6th  to  7th  day  after  his  sister.  The  fever 
lasted  only  five  days,  and  reached  40°  C.  once  in  the  rectum. 

In  practice  among  the  poorer  classes,  where  the  parents 
are  not  specially  watchful  over  the  children,  I  have  found  chil- 
dren playing  on  the  street  and  suffering  from  severe  scarlet 
fever,  and  yet  the  thermometer  did  not  show  much  increase 
in  the  body  warmth. 

Our  present  knowledge  only  allows  us  to  theorize  as  to  the 
reason  of  such  differences  in  the  action  of  the  same  morbid 
cause.  Is  it  the  quantity  of  the  received  infectious  germs,  or 
is  it  their  primary  virulence;  or  is  it  the  individual  suscepti- 
bility of  the  human  body  which  in  one  case  withstands  the 
qualitative  and  quantitative  development  of  the  germs,  and  in 
another  allows  them  to  remain  capable  and  to  develop  slowly 
or^ quickly?  The  latter  supposition  explains  better,  in  gen- 
eral, the  facts  of  experience  and  experiment  at  our  disposal. 
The  pecuharity  of  the  germs  in  the  dissemination  of  the  pro- 
ducts of  infection  which  in  the  development  of  the  same 
disease  cause  such  variety  in  phenomena,  must  be  claimed  as 
depending  on  the  state  of  the  soil  in  which  the}'  effect  lodg- 
ment. At  any  rate  it  must  be  granted  that  there  occur 
differences  in  the  primary  virulence,  in  the  malignancy  of  the 
infectious  material.  In  favor  of  this  speaks  the  severity  in 
the  beginning  of  great  epidemics,  and,  as  I  pointed  out  before, 
the  influence  of  locality  on  the  severity  of  the  disease  has  not 
been  proved,  in  the  sense  that  Pettenkofer  claims.  The 
correctness  of  this  view  is  proved  by  erysipelas,  where  the  in- 
vasion point  is  known  and  the  local  progress  of  the  inflamma- 
tory causes  can  be  controlled  by  the  eye.  We  witness  here, 
on  the  one  hand,  extensive  dissemination  of  the  erysipelatous 
inflammation  and  swelling  associated  with  ^reat  constitu- 
tional disturbance,  high  temperature,  severe  brain  symptoms; 
on  the  other  hand,  in  another  case  there  exists  similar  spread- 
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\b^  and  intvcb^ity  of  the  inflammation  and  iret  no  brain  dis- 
turliaims  iind  almost  no  fever  appear.  I  have  often  shown 
you  sucb  cases.  The  future  will  teach  us  if  cultures  from  such 
mild  cases  of  infection  when  inoculated  produce  different 
^jrttiptoms  or  caus<e  dilTerent  chan^vs  than  ^rms  from  severe 
ewas  0(  Infcelian-  Vaay  questions  of  the  higrbest  importance 
Ikaai  ths  stuidpotat  of  treatment  face  us  here. 

BcperiMMe  teaches  as  in  regard  to  the  action  of  severe  in- 
1  that  this  affects  above  all  the  central  nervous  system, 
but  ibat  all  the  other  organs  suffer  throuj^h  the  deleterious 
1  of  tbf  poison  on  the  nourishment  and  innervation  of 
ells  and  that  they  suffer  the  more  the  severer  the.  inTec- 
The  Qumber  and  pra^'ity  of  these  poisonous  effects, 
b  are  called  compUcaiioos,  var>'  in  the  different  iafectious 
Xu  infection,  however,  eaiuals  scarlatina  in  this  re- 
a  no  infectious  disease,  except  cholera,  do  such  severe 
lena  of  infection  present  themselves  in  such  a  relatively 
t  timo,  often  indeed  in  a  few  hours;  in  none  are  the  num- 
ber and  manifold  nature  of  the  complications  as  great  as  in 
scarlet  fever. 

Let  me  mentioQ  here  ft  few  cases  of  deep  infection  where 
the  sj>i?«^1y  fatal  issue  must  be  lookfil  upon  as  due  to  sepsis. 

Rosine  M.,  iet.  4i,  quite  a  robust-looking  child,  sickened  on 
August  Ilth  of  vomiting,  faintness,  headache,  fever  and  thirst. 
On  August  IJth  (p.m.).  coma :  small,  soft  pulse;  severe  an- 
gina without  diphtheria:  great  swelling  of  the  glands  at  the 
angle  of  the  jaw.     p.  uo,  T.  40.5=. 

August  i:tth  (a.m.).  Very  restless  night;  coma  lasting; 
vomiting  toward  morning:  on  the  back  and  chest  slight 
eruption  of  scarlet  fever.  Pulse  very  small,  frequent  and 
irregular.  P.  1S4,  T.  41. 9\  In  the  evening,  at  3^  o'clock,  death 
from  eclampsia. 

At  the  autopsy  there  was  found  purulent  infiltration  of 
the  tonsils,  simple  swelling  of  the  glands  of  the  neck  and  of 
the  mesentery:  hyperemia  of  the  bniin  substance  and  mem- 
branes: enlarged  spleen. 

Julius  H.,  let.  5,  a  weak,  poorly-nourished  boy,  who  during 
a  year  has  been  treated  for  scrofula,  pneumonia,  and  intermit- 
tent, slept  in  the  same  bed  with  his  sister,  who  had  scarlet 
fcv'.T  Xoveniber  11th.  On  November  19th,  Julius  was  still 
healthy,  but  during  the  night  be  was  verj'  restless,  and  vom- 
ited a  number  of  times  toward  morning. 
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November  20th  (noon),  he  was  deeply  affected.  Com- 
plained of  great  headache,  much  an^na,  his  nose  was  stopped; 
there  was  an  eruption  over  the  breast,  back^  and  upper  arms. 
The  pulse  was  small  and  very  frequent,  110. 

At  night,  the  eruption  had  spread  over  the  whole  body, 
P.  100,  R.  40,  T.  39.7°. 

November  21st  (a.m.).  During*  the  night  he  grew  gradually 
worse,  being  delirious.  Lies  in  coma  with  stertorous  breath- 
ing. The  angina  and  swelling  of  the  glands  have  greatly 
increased.  No  diphtheria.  Eruption  is  weaker  and  livid.  P. 
190,  R  50,  T.  41.3°. 

At  5  o'clock  in  the  evening  had  convulsions  and  in  a  half 
hour  was  dead.    No  autopsy. 

In  order  to  compare  the  anatomical  with  the  clinical  pic- 
ture, I  report  the  following  two  cases  briefly  where  death 
occurred  a  few  days  later  than  in  the  preceding. 

Christian  E.,  aet.  2,  a  well-nourished  boy,  on  the  30th  of 
January  presented  the  prodromal  symptoms  of  scarlet  fever. 

January  31st  (p.m.)  came  under  treatment.  Eruption  al- 
ready present  on  the  neck,  chest  and  back.  Considerable  an- 
gina and  great  general  disturbance.    P.  144,  T.  40.3°. 

February  1st  (a.m.).  Was  somnolent  and  deeply  infected, 
the  spleen  was  greatly  enlarged.  The  eruption  was  a  trifle 
livid,  the  pulse  small  and  soft.  P.  160,  T.  41.3°.  In  the  even- 
ing, P.  148,  T.  41.1°. 

February  2d  (a.m.).  Had  passed  a  restless  night;  somno- 
lence continuous;  delirium;  P.  160,  T.  40.9°.  In  the  evening, 
condition  the  same;  urine  free  from  albumin;   P.  162,  T.  40.7°. 

February  3d  (a.m.)  great  delirium  in  the  night;  is  comatose, 
although  he  can  be  roused.  The  eruption  is  pale-brown  in  color, 
great  angina,  no  recognizable  diphtheria.  Under  the  left  ear 
there  was  a  small,  hard,  painful  gland.  A  little  cough;  ex- 
amination of  lungs  negative.    Resp.  40,  P.  152,  T.  40.9°. 

At  7  o'clock  in  the  evening,  was  deeply  comatose.  At  12 
midnight,  death. 

Autopsy,  February  4th,  at  noon :  Considerable  injection  of 
the  membranes  of  the  brain;  brain  substance  soft,  pale,  espe- 
cially the  borders.  Tlie  pleural  cavities  were  empty,  the  lungs 
free,  with  a  few  small'ecchymoses  here  and  there.  The  mucous 
membrane  of  the  smaller  bronchi  was  reddened  and  covered 
with  thick  mucus.    A  few  ecchymoses  in  the  pericardium. 
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The  right  heail  contained  fluid  blood  and  soft  clots.  Little 
blood  in  left  heart.  The  valves  were  normal,  the  miisclt;  re- 
laxed and  a  trifle  pale. 

The  velum  was  covered  posteriorly  with  fibrinous  exudate 
and  under  this  were  punctiform  ecchymoses.  The  pharjngeal 
mucous  membrane  was  injected,  covered  with  {jrayish  deposit 
and  punctiform  ecchymoses.  The  mucous  membrane  of  the 
Cfsopbagus,  larjTix,  and  trachea  was  injected.  The  gland  on 
the  left  side  of  the  throat  was  softened  in  the  centre.  The 
liver  was  normal  in  size,  the  surface  smooth,  the  substance 
reddish-brown,  rich  in  blood.  The  gall-bladder  was  distended 
with  thin  gall.  The  spleen  was  greatly  enlarged  and  the  sub- 
stance pale-violet  in  color.  The  gastric  mucous  membrane 
was  pale,  with  many  erosions;  the  mucous  membrane  of  the 
small  intestines  was  a  trifle  injected,  of  the  large  intestine 
markedly  so,  and  the  solitary  follicles  were  sharply  panctate. 
Cfirtain  of  the  mesenteric  glands  were  swollen,  their  substance 
soft,  and  pale  grayish-red  in  color.  The  kidneys  were  quite 
large,  the  cortex  grayish-red,  the  pyramids  pale.  In  the  pelvis 
of  the  kidney  there  was  thin  gray  mucus. 

Max  P.,  tet.  2*.  a  strong  hoy,  BUifering  for  about  eight 
weeks  from  catarrh  of  the  mouth  and  ptyalism,  was  taken 
sick  on  the  ICth  of  August  at  noon  with  headache,  fever,  and 
vomited  three  times. 

August  Ifith  (p.m.).  Was  somnolent;  the  cheeks  were  red, 
and  the  chin,  temples  and  neck  were  covered  with  discix'te 
scarlet  spots.  He  had  great  angina,  the  angular  glands  were 
swollen  and  painful,  the  spleen  was  enlarged;  there  was  no 
evidence  of  diphtheria.  Examination  of  the  lungs  and  kidney 
was  negative.     P.  156,  T.  40.7°. 

August  17th  (a.m.).  The  night  had  been  restless;  had  had 
two  slimy  stools,  the  pt^allsm  had  ceased.  Intense  dark, 
spotted  eruption  over  the  entire  body.  Two  enlarged  glands 
on  the  left  of  the  neck.     P.  172,  T.  40.7°. 

In  the  evening,  had  been  somnolent  during  the  day,  had 
been  excessively  thirsty,  had  had  a  number  of  brown,  fetid 
stools;  the  eruption  was  dusky-red,  confluent  on  the  back, 
discrete  on  the  extremities.  The  faucial  mucous  membrane 
was  deep  red,  swollen,  covered  with  slime;  no  diphtheria. 
Urine  was  dark  and  contained  no  albumin.     P.  148,  T.  39.8°. 

August  18th  (a.m.).     Had  had  a  very  restless  night;   was 
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comatose^  picked  at  the  bed-clothes,  had  no  control  over  rec- 
tum or  bladder.  The  eruption  on  the  face  and  back  was 
paler,  on  the  extremities  it  was  still  dark-red;  the  lips  and 
cheeks  were  desquamating.  The  lips  were  dry  and  fissured. 
P.  160,  T.  40.8^ 

In  the  evening  there  was  coma,  jactitation,  sordes  on  teeth. 
Had  two  diarrhceic  stools.  The  eruption  on  the  extremities 
was  grayish  red.    P.  148,  T.  39.8°. 

August  19th  (a.m).  Been  very  restless  during  the  night; 
had  had  one  loose  stool.  Is  comatose.  The  eruption  over  the 
body  is  again  marked  and  dark  red.    P.  160,  T.  40.8°. 

In  the  evening  the  coma  still  existed,  jactitation,  occa- 
sional nausea,  and  grinding  of  the  teeth  were  present.  The 
eruption  was  pale.  Had  an  involuntary  stool;  the  urine  con- 
tained no  albumin  and  no  sediment. 

August  20th  at  6^  o'clock  he  died  after  a  restless  night. 

Autopsy,  morning  of  August  21st :  Great  hyperaemia  of  the 
pia,  marked  oedema  and  hyperaemia  of  the  brain  substance. 
The  muscles  dark-red,  and  relaxed.  The  blood  dark  and  thin. 
Heart  muscle  relaxed;  the  spleen  enlarged,  2.5  inches  long,  2.3 
inches  broad,  1  inch  thick,  dark  steel-blue  in  color,  rather  soft, 
the  capsule  much  distended.  On  section  the  pulp  was  dark 
red.  The  kidneys  were  slightly  enlarged,  3.12  inches  in  length, 
1.5  inches  in  breadth,  1  inch  in  thickness,  the  capsule  readily 
removed,  the  surface  smooth,  pale,  the  pyramids  pale  red  in 
color.  The  mucous  membrane  of  the  pelvis  was  injected.  In 
the  intestines  there  was  swelling  of  the  solitary  follicles,  the 
vermiform  appendix  was  resistant,  its  mucous  membrane 
thickened  and  largely  ulcerated,  no  stone  or  other  foreign 
body  in  it. 

From  these  cases  the  anatomical  and  clinical  picture  of 
severe  uncomplicated  scarlet  fever  is  clearly  evident.  The 
elevated  temperature,  the  high  pulse  rate,  the  severe  nervous 
disturbances,  the  dusk}''  red  and  even  livid  eruption,  the  more 
or  less  intense  angina,  the  gastro-intestinal  disturbances  and 
the  splenic  tumor,  these  are  the  characteristics  of  the  clinical 
picture.  The  anatomical  picture  is  represented  by  the  hyper- 
aemia of  the  brain  and  its  membranes,  the  frequent  oedema  of 
the  brain,  the  dark  fluid  blood  containing  only  a  few  clots,  the 
relaxed  heart,  the  swelling  with,  usually,  purulent  infiltration 
of  the  tonsils  and  glands  of  the  neck,  the  implication  of  other 
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severe  casea  of  uncomplicated 
accompunied  bv  inltamniatioit 
of  the  glands  of  the  neck,  of  the  int«i'- 
■  of  tile  neck,  of  the  mueous  membrane  of  the  nose, 
uui  tub^  or  the  middle  ear.  These  instances  con- 
>  tte  tB^jority  of  deaths  in  mali^naDt  epidemics,  and  my 
:U  uiftMsnal  cont^ms  many  cases  of  this  catuiv. 
lIlM  un^urbuiwi  of  these  complications  and  their  relation 
I  V*  th»  prtiniu?  MSkrlet-fever  infection  are  increased  markedly 
T  bj  il»»  aiiiiosk  resuiar  occurrence  of  diphtheritic  changvsin 
\  lAw  [iiucuu»  membrane  of  the  fauces  and  of  the  neighborhood. 
trly  tiiL'  dtpbtlieritic  nature  of  this  affection  of  tbe  mucous 
\  been  questioned,  and  It  has  been  ooo»der«d 
■tvifio  ulci-nitiiin  of  a  scarlatinal  nature.  The 
ipiiiiuu  of  the  majority  of  physicians  is  a^inst  the  view  that 
vvi  .lit!  Iicjv  dealinj:  with  a  secondary  infection  by  diphtheria 
nciius  i>r  the  mucous  membrane  affected  by-  scarlet.  I  must 
xi'iiii  ihat  many  of  my  observations  admit  of  no  other  ex- 
|.l;iii.uion  than  that  of  a  tendency  of  the  specifically  afTected 
■.i.iilatinal  mucous  membrane  and  grlands  to  necrosis.  Yet 
n  IS  i;uin^  too  far  when  the  attempt  is  made  to  exclude  diph- 
iiuiia  I'lUiivly  as  a  complication  of  scarlatinal  angina.  The 
I  iM.svius  lor  this  latter  attempt,  namely,  that  there  is  no  ten- 
iletK'y  to  I'-xlonMon  tu  the  larynx  and  that  there  is  al,)sence  of 
lUWi'-pui'ulyiie  syiiijaonis,  although  correct,  cannot  be  held 
,\»  i'oU4:luaivc  since  K*th  larynjreal  diphtheria  and  paralyses 
twk^v  b«.ivu  notnl:  I  have  myself  seen  a  few  instances,  and 
WvU  A^-iixa  theiv  is  a  possibility  that  the  diphtheritic  poison 
jUjjfc^t^  jiome  chaug^e  owing  to  its  combination  with  the  scarlet- 
flrvvr  iHrinon.  or.  Unally.  we  may  l)e  dealing:  with  a  variety  of 
iH.iiLhi  Tiu  ditleivut  from  the  usual.  We  must  g-rant  that  the 
1'.  ,-L  II  ol  Oiphtheria  is  not  unique,  and  that  thei-e  is  a  i>ORsihi|. 
1^  ih^t  U>vdUM-a:«e  processi's  which  we  to-day  call  larvn^-al 
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diphtheria,  pharyngeal  diphtheria,  diphtheria  of  the  intestines, 
etc.,  are  due  to  different  infectious  germs  and  are  only  similar 
in  gross  anatomical  appearances. 

It  is  a  fact  familiar  to  every  one  who  has  seen  many  cases 
of  scarlet  fever  in  its  malignant  form  and*  who  has  specially 
studied  the  subject  both  clinically  and  anatomically,  that  in 
the  vast  majority  of  cases  of  severe  scarlet  fever,  associated 
with  the  hard  infiltration  of  the  glands  of  the  neck  and  of  the 
cellular  tissue  with  tendency  to  necrosis,  after  death  those 
changes  are  found  in  the  pharynx  which  are  peculiar  to  diph- 
theria, that  is  to  say,  not  alone  hyaline  degeneration  of  the 
epithelium  and  of  the  sub-epithelial  layers  of  the  mucosa,  but 
also  fibrinous  shedding  of  varying  depth,  patches  separable 
from  the  mucous  membrane,  as  in  the  case  of  Christian  E., 
which  I  noted,  where  there  was  present  a  fibrinous  exudation 
layer  behind  the  velum.  We  must  grant,  gentlemen,  that 
the  differentiation  in  regard  to  the  nature  of  the  effective  in- 
fectious germs  here  at  work  must  be  left  to  bacteriological 
research. 

If  now  we  consider  the  clinical  picture  of  the  severe  cases  of 
scarlatina  with  diphtheria,  we  find  numerous  coincident  phe- 
nomena. We  note  the  high  continuous  fever,  the  extreme  fre- 
quency of  the  pulse,  the  aggravated  affection  of  the  sensorium, 
the  jactitation,  the  stertorous  respiration  due  to  narrowing 
of  the  isthmus  faucium,  the  fetor  of  the  breath,  the  diphthe- 
ritic deposits  on  the  fauces,  the  hard  painful  swelling  of  the 
angular  glands,  the  infiltration  of  the  cellular  tissue  of  the 
neck  and  oral  cavity  fixing  the  head  backward  and  rendering 
moving  of  the  neck  impossible.  If  the  patient  survive  long 
enough,  not  only  does  the  infiltration  of  the  tonsils  become 
purulent,  and  this  may  happen  in  a  few  days,  but  the  glands 
and  the  cellular  tissue  undergo  necrosis,  which  leads  to  exten- 
sive destruction,  to  erosion  of  vessels,  to  septicaemia,  etc., 
which  may  end  in  death,  and  frequently  enough  does.  I  hav(» 
met  with  a  very  large  number  of  instances  of  this  nature  and 
will  relate  a  few  typical  cases. 

Catharina  H.,  let.  4,  a  weak  child,  has  been  ailing  since 
February  1st,  with  headache  and  loss  of  appetite.  The  morn- 
ing of  February  3d  she  vomited  a  number  of  times  and  had 
two  diarrhoeic  stools.  In  the  evening  the  first  eruptive  spots 
appeared  on  the  neck  and  chest.    She  complained  of  angina 
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'  and  the  constitutional  disturbanco  was  quite  severe,  P.  140, 
T.  40.G". 

February  4th  (p.m.).  The  eruptitm  had  extended  over  the 
entire  back.  No  diphtheria;  general  symptoms  aggravated. 
P.  144,  T.  40.r. 

February  5th  (P.M.).  Somnolence,  eruption  riclily  developed, 
deep  red;  an^na  worse;  flue  diphtheritic  deposit  on  right 
tonsil.     No  albumin  in  urine.     P.  144,  T.  41°. 

February  6th  (P.  M,).  Eruption  beautiruUy  developed  over 
entire  body;  diphtheria  of  both  tonsils ;  swellinpof  the  angular 
glands  on  both  aides,  particularly  on  right.  General  disturb- 
ances veiy  severe.  Ordered  the  local  disinfectant  treatment 
of  diphtheria.     P.  ISO,  T.  40.6°. 

February  7th  (a.m.).  Had  a  very  restless  night.  Infil- 
tration of  the  glands  and  cellular  tissue  of  both  sides  of  neck. 
P.  164,  T.  40.4°.  In  the  evening  was  a  little  better.  P.  158, 
T.  39.8°. 

February  8th  (A.M.).  Very  restless  night;  now  somnolent; 
jactitation;  infiltration  on  right  less.     P.  ICO. 

February  9th  (a.m.).  Patient  somnolent;  lies  with  head 
extended  and  has  stertorous  breathing;  diphtheria  has  spread 
over  fauces,  notwithstanding  repeated  application  of  chlorate 
of  potass.  P.  160,  T.  40.1°,  In  the  evening  the  general  state 
is  better;  the  infiltration  on  the  right  is  on  the  increase,  on 
the  left  is  stationary.  Ordered,  infusion  of  sennse  co.,  and 
warm  bath  at  35°  C.  of  ten  minutes'  duration.  Before  the  bath, 
P.  158,  T.  39.7°.    After  the  bath,  T.  39.3°. 

February  7th  (a.m.).  Slept  quietly  a  number  of  hours  after 
the  bath.  Restless  after  this;  looks  better;  cravesfood;  local 
condition  the  same,     P.  160,  T.  39.5°. 

February  11th  (p.m.).     Purulent  coryza,  P.  160,  T.  39.6°. 

February  12th  (a.m.).  Right  side  otorrhoea;  diphtheritic 
process  is  again  extending,  notwithstanding  local  treatment. 
P.  10->,  T.  39.4°. 

February  13th  (P.M.).  Desquamation  is  beginning  on  throat. 
P.  136,  T.  39.1=. 

February  14th  (a.m.).  Desquamation  on  back.  The  infil- 
tration of  cellular  tissue  extends  on  right  side  as  far  as  the 
clavicle.     P.  144.  T.  38.8°. 

February  lath  (a.m.),  Hatl  a  very  restless  night;  desqua- 
mation has  set  in  on  the  legs.     P.  146,  T.  39.3°.    In  the  even- 
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ing  general  state  is  much  worse;  locally  the  condition  is  the 
same.    P.  172,  T.  40.5°. 

February  16th  (a.m.).  Desquamation  quite  general.  The 
infiltration  on  the  right  side  is  to-day  at  one  spot  softer  and 
the  skin  is  reddened  over  this.    P.  160,  T.  40.25°. 

February  17th  (a.m.).  Had  a  very  restless  night.  Fluctu- 
ation over  right  side  is  more  marked.  Slight  albuminuria. 
P.  162,  T.  40.2°.  In  the  evening,  incision  of  the  abscess  on  right 
side  gave  exit  to  a  large  amount  of  pus.    P.  162,  T.  40.8°. 

February  18th  (a.m.).  Again  a  restless  night.  New  scar- 
let eruption  on  face,  arms  and  legs,  in  part  discrete,  in  part 
confluent,  here  and  there  sharply  raised  above  the  skin.  The 
portions  of  the  fauces  seen  by  the  eye  are  free  from  diphthe- 
ritic deposit.    P.  130,  T.  39.4°. 

February  19th  (a.m.).  Eruption  disappearing  from  the 
lower  extremities,  but  developing  more  markedly  on  the  arms. 
Laudable  pus  is  flowing  from  incision  on  right  side.  P.  140, 
T.  39.3°. 

February  20th  (a.m.).  Restless  night;  respiration  painful; 
collapse;  imperceptible  pulse;  inflltration  of  both  sides  has 
conjoined  in  centre  and  has  extended  into  right  cheek.  Fine 
diphtheritic  exudation  on  mucous  membrane  of  right  side. 
Eruption  has  disappeared.    Left  pupil  dilated.    T.  39.6° 

Toward  noon  the  child  died. 

Aside  from  the  typical  picture  which  this  case  offers  of  in- 
fection complicated  by  phlegmon  of  the  neck,  it  is  of  peculiar 
interest  owing  to  the  recurrence  of  the  eruption  on  the  16th  to 
18th  day  with  all  the  characteristics  to  which  Thomas  has 
given  the  name  of  anomalous  eruption.  The  elevation  of  tem^ 
perature  and  the  restless  night  which  accompanied  the  new 
eruption,  was  followed  on  the  next  morning  by  a  fall  of  1.4°  C. 
This  coincides  with  Thomas'  observations,  whose  articles  on 
measles,  scarlet  fever  and  rotheln  in  my  "  Hand-book  of  Special 
Pathology  and  Therapy"  I  take  this  opportunity  of  recom- 
mending to  you  highly  as  the  best ;  I  desire  only  to  state  that 
I  do  not  consider  Thomas*  term  "  pseudo-recurrent "  as  a  fortu- 
nate one,  since  this  suggests  that  we  are  not  dealing  with  a  true 
recurrence.  And  yet  it  is  really  a  true  recurrence.  We  must 
look  upon  it,  even  as  in  typhoid,  as  an  auto- infection  from  a 
source  present  in  the  organism,  from  which  frequentl3'^  enough 
the  local  disturbances  arise  and  from  which  too  must  be  traced 
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the  acute  kidney  affection.  To  make  it  analogous  io  what 
happens  in  typlioid,  since  between  the  two  infections  there  is 
no  afebrile  xieriod,  we  niu^t  speak  of  the  second  eruption  as  a 
recurrence. 

This  case  is  furtlier  noteworthy  from  the  prolon;^tion  of 
life  notwithstanding  the  severe  local  and  gvneral  infection, 
Of  course  the  care  and  good  nourishment  given  the  child,  as 
also  the  early  local  treatment  of  the  throat,  had  much  to  do 
with  this. 

That  the  extensive  local  infection  of  the  glands  and  the 
cellular  tissue  of  the  neck  was  due  to  diphtheria  is  proved  by 
the  fact  that  the  abscess  was  dependent  on  the  recurrence  o( 
the  local  diphtheritic  process.  At  the  end  of  life,  especially, 
the  infiltration  in  the  right  cheek  presented  unquestionable 
evidence  of  diphtheria. 

I  will  further  report  to  you  a  case  of  fatal  scarlatina  with 
secoudaiy  septic  infection,  this  being  corapletrely  pro.ved  at  the 
autopsy. 

Anton  G.,  a!t.  2J,  a  weak  child,  reared  amid  great  poverty, 
complained  during  the  night  of  September  Tth  of  sore  throat, 
was  feverish  during  the  8th,  and  on  the  9th  the  scarlet  erup- 
tion was  present  on  the  neck  and  back,  there  was  great  angina, 
with  diphtheritic  patches  on  the  tonsils,  and  the  general  dis- 
turbances were  severe.  Examination  of  the  urine  was  nega- 
tive. Disinfection  of  the  throat  was  at  once  resorted  to.  P. 
144,  T.  40.3°.  In  the  evening  of  the  same  day  he  was  somno- 
lent, jactitation  was  present  and  great  restlessness.     T.  40,6'. 

September  10th  (a.m.).  Had  slept  but  one  hour  during  the 
night;  the  eruption  was  spreading.     P.  130,  T.  39.6°. 

September  11th  (a.m.).  The  eruption  was  well  developed, 
high  colored,  the  angina  unaltered.     P.  144,  T.  39.3". 

September  12th  (a.m.).  Was  comatose  during  the  night; 
grtsat  swelling  of  the  angular  glands,  pulse  verj'  frequent  and 
small.     T.  40°. 

September  13th  (a.m.).  General  state  worse.  Exudation 
in  phurynx;  deep  less  of  substance  on  tonsils;  no  albumin  in 
urine.     T.  39.8°. 

September  14th  (a.m.).  Much  worse;  somnolent;  glands 
hard  and  swollen;  no  control  over  bladder.   T.  40,8". 

Sep1cml)er  I,')th  (A.M.).  The  subcutaneous  and  intermus- 
cular ti.ssuo  of  neck  was  infiltrated;  the  right  wrist  was 
swollen,  very  painful  on  motion  and  reddened.     T.  40,1°. 
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The  same  general  and  local  conditions  obtained  up  to  Sep- 
tember 17th,  when  coma  set  in.    T.  40.7°. 

Death  occurred  at  noon  on  the  18th  of  September. 

Autopsy,  September  19th:  Diphtheria  of  soft  palate;  right 
tonsil  infiltrated  with  pus;  the  left  tonsil  breaking  down; 
purulent  infiltration  of  the  cellular  tissue  of  the  neck  and  of  the 
glands  of  the  neck^  varying  from  simple  swelling  to  purulent 
softening.  CEdema  of  the  lungs;  abscess  of  the  spleen;  fatty 
liver;  swelling  of  the  mesenteric  glands  and  of  the  solitary 
intestinal  follicles;  peri-articular  abscess  of  right  wrist. 

The  general  septic  infection,  which  was  evidenced  locally 
by  the  abscess  in  the  spleen  and  the  peri-articular  abscess  of 
the  wrist,  resulted  in  this  case  unquestionably  from  the  diph- 
theria and  the  purulent  softening  of  the  tonsils.  In  other 
cases  the  septicaemia  developed  only  after  the  breaking  down 
of  the  infectious  abscess  in  the  cellular  tissue  of  the  neck.  I 
have  repeatedly  seen  such  cases  and  will  here  briefly  relate 
one  to  you. 

Marie  W.,  aet.  2|,  a  strong  child,  was  taken  sick  November 
23d  with  the  prodromal  symptoms  of  scarlet  fever,  the  erup- 
tion appeared  the  same  evening,  and  on  the  26th  the  glands 
began  to  swelL  On  the  28th  she  had  intense  angina  and 
glandular  swelling.  The  respiration  became  difficult  and  ster- 
torous, on  the  29th  there  developed  great  infiltration  of  the 
cellular  tissue  of  the  neck.  On  Dec.  1st  great  dyspnoea  existed, 
owing  to  the  narrowing  of  the  isthmus  faucium  and  diphthe- 
ritic obstruction  of  the  nose.  The  temperature  ranged  from 
November  24th  to  December  1st  from  39.8°  to  40.8°  C. 

On  December  2d  after  quite  a  restful  night  the  tempera- 
ture sank  to  38.6°  and  the  child  was  much  better.  On  the  7th 
of  December  the  child  was  out  of  bed  for  a  few  hours.  The 
phlegmons,  however,  increased  on  both  sides  and  were  opened, 
leaving  great  defects  in  the  substance,  so  that  on  the  right 
the  carotid  was  evident.  Under  careful  local  and  general 
treatment  the  cavities  filled  in,  and  on  December  17th  the 
child  was  apparently  well.  On  December  18th  she  had  a  chill, 
followed  by  high  temperature,  and  the  cavities  began  to  sup- 
purate again.  The  chill  was  repeated,  the  high  temperature 
remained  constant,  and  the  child  died  on  December  23d,  the 
30th  day  of  the  disease  and  the  5th  of  the  septic  pyaemia. 

Fortunately  such  late  septic  pyaemia  is  a  rarity  as  well  as 


and  Treaimcnt  of  Scarlet  Fever. 

e  from  eroded  vessels  within  the  suppiiratinjr 

riMve  seen  one  instance  of  fatal  hemorrhage  from 

^  ft  riraoch  uf  cbe  carotid ; — ordinarily  the  abscesses  tend,  aft#r 

r  MVATuUua  uf  the  slough  and  disappearance  of  the  fever,  t« 

i.  l^  (p-anulatioti. 

HlB  axtension  of  the  infectious  inflammatory  process  into 

i^phsrj'nx  and  into  the  nostrils,  as  also  along  the  Eu- 

I  tube  into  the  middle  ear,  are  not  in  themselves  ppo- 

H»  dangerous  to  life,  although  they  are  severe  affections 

I  unpleasant  enough  in  their  consequences,  especially  bi- 

i'teleiut  otitis  media,  perforation  of  the  drum  and  lasting  deaf- 

In  addition  to   the  complications  we  have  spoken  of,  in 

were  epidemics  others  may  be  met  with,  which  I  will  only 

L  ueotion  here,  seeing  that  they  are  rarities:    Diphtheria  of 

1  "Ibe  phar^Tix,  cedema  of  the  glottis,  meningitis,  endocarditis, 

,  pericarditis,  decubitus,  etc.    Owing  to  the  manifold   acconi- 

||luu^~ing  phenomena  which  the  scarlatinal  poison  may  evoke 

tn  the  organism,  the  disease  may  approximat-e  t^'phoid  and 

cholera.     It  simulates  the  latter  in  that  the  poison  works  very 

ikly  in  the  development  of  deleterious  effects,  although  in 

"  yra^'ity  and  in  mortality  i-at*  it  does  not  reach  the  degree  of 

cholera. 

In  frequency  of  occurrence  and  in  gravity,  scarlatinal  ne- 
phritis, the  careful  i-ecognition  of  which  is  essential,  comes 
after  diphtheria  and  malignant  angina.  The  insidious  begin- 
nhig  of  this  affection  may  lead  the  careless  physician  into  fatal 
ciTor. 

As  to  the  cause  of  scarlatinal  nephritis,  it  is  no  longer 
looked  upon  as  due  to  a  cooUng  of  the  skin  w^hich  is  sen- 
sitive from  the  desquamation  process,  or  as  a  consequence 
of  the  shedding  of  the  epidermis  which  should  subsene  the 
purpose  of  protecting  the  glands  of  the  skin.  We  rather  with 
justice  look  upon  the  intlammation  of  the  kidneys  as  the  result 
of  the  localization  and  ii-ritation  of  the  parenchyma  by  the 
scarlatinal  poison  and  that  according  to  the  amount  and  the 
virulence  of  the  poison  thei-e  result  the  higher  or  lesser  grades 
of  distiirt);»nccs  of  the  renal  function. 

These  disturbances  usually  consist  in  dropsy  and  in  changes 
In  the  urine.  During  the  coui-se  of  the  2d  or  3d  week  when 
the  desquamatory  process  is  nearing  its  end  it  will  be  suti- 


\rK 


Pathology  and  Treatment  of  Scarlet  Fever.  709 

denly  noticed  that  the  child  looks  pale  and  puffy.  Frequently 
repeated  vomiting*  will  cause  the  physician  to  be  sent  for,  and 
he  will  at  once  examine  the  urine.  The  anasarca  can  rapidly 
spread  and  attain  enormous  dimensions^  greater  indeed  than 
in  other  forms  of  dropsy;  it  is  quickly  complicated  by  hydrops 
of  the  serous  membranes;  the  peritoneum,  pleura,  and  pericar- 
dium being  usually  affected. 

The  changes  in  the  urine  are  in  general  those  of  acute 
hemorrhagic  nephritis.  The  amount  of  urine  is  greatly  dimin- 
ished, the  urine  is  concentrated,  dark,  cloudy,  containing  blood, 
and  is  very  rich  in  albumin,  casts,  and  epithelial  cells. 

After  about  eight  days  the  albumin  and  blood  diminish  and 
the  amount  of  urine  increases,  although  there  is  no  return  to 
the  normal.  In  these  mild  cases  the  nephritis  lasts  from  two 
to  three  weeks  and  ends  with  rare  exceptions  in  recover^'. 

Severe  cases,  on  the  other  hand,  run  their  course  with  far 
more  stormy  sj^mptoms  at  the  outset,  and  the  patient's  life  is 
seriously  threatened.  The  gravity  of  the  affection  is  at  once 
recognized  bj'*  the  acute  onset  with  chill,  high  temperature, 
frequent  vomiting,  pain  in  the  lumbar  regions,  oliguria  of  a 
high  grade,  even  complete  anuria.  If  the  urinary  secretion  is 
not  influenced  at  once,  only  a  snjall  amount  of  very  bloody 
urine  may  be  passed  for  many  daj^s,  becoming  solid  on  heat, 
and  then  the  risk  of  uriemia  presents  itself.  Frequently  urae- 
mia sets  in  at  once;  vomiting,  headache,  coma,  convulsions, 
amaurosis  develop  in  a  few  hours,  and  death  may  follow  in  a 
very  short  time.  It  is  difficult  to  give  a  prognosis,  because 
the  most  severe  cases  of  uraemia  unexpectedly  may  improve 
rapidly,  as  I  have  repeatedly  witnessed,  while  seeming!}'  harm- 
less kinds  of  nephritis  may  end  in  death  from  repeated  attacks 
of  convulsions.  We  must  therefore  be  very  careful  in  our  prog- 
nosis, and  hope  should  not  be  lost  even  in  the  severest  cases. 

In  many  instances  the  insidious  course  of  the  kidney  dis- 
turbances renders  the  secondary'  dropsy  dangerous;  wound  in- 
fection may  set  in  through  erysipelas  or  abscess  of  ther  tears 
in  the  greatly  stretched  skin,  or  else  the  mechanical  effects  of 
dropsy  of  the  serous  cavities,  especially  ascites  and  hydro- 
thorax  may  lead  to  death.  In  1850,  when  it  was  not  the  cus- 
tom to  puncture  in  case  of  pleural  exudate  and  transudates,  I 
lost  a  number  of  children  from  these  sub-inflammatory  drop- 
sies of  the  pleura  and  the  pericardium. 


Pathology  and  Treatment  of  Scarlet  Fezier. 

The  following  case  wiU  serve  as  a  type  of  severe  sci 
nephritis. 

Anna  G.,  tet.  6,  a  badly-nourished,  scrofulous  child,  with 
evidence  of  antecedent  rachitis,  after  a  prodromal  period  of 
two  days  with  high  fever  had  the  eruption.  On  the  5th  day 
diphtheria,  purulent  coryza,  and  bilateral  swelling  of 
angular  glands  appeared.  After  the  7th  day  the  fever  sul 
sided,  and  all  the  local  processes  improved.  On  the  14th  di 
desquamation  set  in,  which  on  the  following  day  had  spread 
over  the  body.  The  temperature  became  normal  and  the  child 
improved  in  every  respect. 

On  the  18th  day  cedema  first  appeared  on  the  face, 
temperature  rising  a  little  toward  evening,  the  urine  bei 
diminished,  cloudy,  containing  a  considerable  amount  of  albi 
min.  The  following  day  the  child  vomited  a  number  of  timi 
the  temperature  increased,  as  also  the  dropsy,  which  implical 
the  pleura  and  peritoneum.  The  temperature  rose  to 
the  evening  with  a  morning  ivmissiou  to  38.5".  The  glands 
the  neck  were  still  swollen. 

The  urine  remained  scanty  for  the  next  few  days,  contaim 
much  albumin  and  granular  casts  and  blood  in  great  amount. 

The  hydrothorax  and  dyspncea  increased  the  respiration 
up  to  60.  The  heart  remained  strong.  Warm  baths  followed 
by  packing  were  oi-dered. 

Up  to  tho  26th  day  the  orthopnoea  and  severe  general  di 
turbances  lasted;   the  temperature  was  lower,  the  amount 
urine  constant,  the  pulse  smaller  and  more   frequent,  up 
156;  the  dropsy,  especially  the  hydrothorax,  increased;  thei 
was  aggravated  bronchitis.     On  the  28th  day  the  child  died, 

At  the  autopsy  there  was  found  general  dropsy,  especially' 
of  the  serous  cavities,  double  catarrhal  pneumonia,  collapse 
and  compression  of  the  lungs,  bronchial  catan-h,  swelling  of 
the  bronchial  and  neck  glands,  one  of  the  latter  being 
lent.     There  were  small  abscesses  in  the  left  tonsil.     Tlie 
ventricle  of  the  heart  was  dilated,  the  muscle  of  the  orj 
being  generally  pale.     The  liver  was  a  trifle  enlarged, 
spleen  normal.     Of  the  kidneys,  the  left  was  quite  enlarj 
3.3  inches  long,  1.4  inches  broad,  1,5  inches  thick.     The  ca 
was  somewhat  adherent,  the  surface  smooth,  pale  gray 
color,  here  and  there  injected.     The  cortex  was  .l.'i  to  .19 
thick,  pale  gray  and  sharply  differentiated  from  the  red  p; 
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mids.  The  right  kidney  was  similar  to  the  left  in  size  and 
appearance.  There  were  also  present  intestinal  catarrh,  and 
slight  oedema  of  the  brain  substance. 

We  pass  now  to  the  treatment  of  scarlet  fever,  a  subject 
the  difficulty  of  which  every  experienced  physician  recognizes. 
As  to  the  result  of  treatment  and  as  to  the  mortality  rate  in 
different  epidemics,  I  desire  to  emphasize  the  fact  that  in 
scarlet  fever  even  as  in  other  pandemic  infectious  diseases  the 
efforts  of  the  physician  are  most  important.  Remember,  gen- 
tlemen, that  the  physician  can  accomplish  much  and  save 
many  lives  which  would  be  lost  were  not  great  care  exercised. 
Of  course  much  work  is  thereby  required  from  the  physician 
and  the  attendants. 

Let  us  begin  with  the  treatment  of  the  fever  and  the  other 
symptoms  of  general  infection.  We  possess  no  means  of  pre- 
venting the  development  of  the  infectious  germs  or  of  paralj^z- 
ing  the  effects  of  their  poisonous  products.  It  remains  for  us 
then  to  maintain,  as  far  as  is  possible,  the  resistance  capabil- 
ity of  the  organism  and  the  energy  of  the  nervous  system. 
In  the  first  rank  stands  hydrotherapy,  especially  in  the  form 
of  cold  and  of  lukewarm  baths  and  spongings.  Currie,  the 
discoverer  of  the  value  of  hydrotherapy  in  the  infectious  dis- 
eases, has  carefully  laid  down  the  indications  in  scarlet  fever. 
"  My  method,'^  he  says,  "  when  I  am  called  early  to  the  patient, 
is  to  unclothe  him  and  to  pour  four  to  five  gallons  of  water, 
as  cold  as  we  may,  over  him.  This  has  the  desired  cooling 
effect,  although  it  is  not  as  lasting  as  in  typhoid.  After  two 
to  three  hours  the  temperature  is  not  exceptionally  found  as 
elevated  as  before.  The  cold  baths  must  therefore  be  repeated 
as  often  as  the  increase  in  temperature  demands;  occasionally 
it  is  necessary  to  resort  to  them  ten  to  twelve  times  in  the 
twenty-four  hours.  The  height  of  the  fever  is  thus  broken 
and  lukewarm  baths  at  infrequent  intervals  are  sufficient  to 
control  the  disease.  During  this  period  the  drink  should  con- 
sist of  cold  water  and  lemonade,  and  movements  of  the  bowels 
should,  when  requisite,  be  obtained  by  calomel.  .  .  .  Marked 
restful ness  and  desire  for  quiet  and  sleep  follow  on  this  quick 
control  of  the  fever,  and  occasionally  to  such  a  degree  as  to 
make  us  fear  coma  or  a  too-marked  sinking  of  the  vital  forces; 
but  I  believe  that  this  fear  is  unfounded.  It  is  always  advisa- 
ble, however,  to  keep  the  surface  and  the  extremities  warm, 
12—47 
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and  to  leave  tbc  patient  in  the  quietude  which  nature  de- 
Tii!tn<lf^  .  .  .  When,  however,  the  anxiety  of  the  parents  or  the 
care  of  aootlier  physician  bind  our  bands  and  this  method 
csnnoK  be  resorted  to,  then  we  Diiist  resort  to  lukewann 
b&ths,  which  are  less  effective.  Only  to  a  degree  will  these 
control  the  disi-ase,  by  rendering  it  milder,  since  they  lower 
the  heat  and  cause  perspiration." 

Currie,  after  testing  this  method  for  tliirty-nine  years,  had 
the  opportunity  to  apply  it  during  the  verj'  mali^ant  epi- 
demic at  Liverpool  in  18(^1.  He  treated  over  150  children,  in- 
cluding his  own,  and  was  satisfied  of  the  value  of  the  method. 
He  calls  attention  to  the  fact,  however,  that  the  cold  full  bath 
is  contra-indicated  in  adynamic  states  of  the  patient,  and  that 
here  it  is  better  to  use  the  lukewarm,  or  even  the  warm  bath. 

It  is  not  necessary  to  add  anything  to  the  results  of  this 
careful  observer.  The  con-ectness  of  his  observations  and  con- 
clusions has  been  proved  by  numbers  of  Eoglish  physicians 
who  tested  them  in  the  severe  epidemics  which  occurred  in 
the  beginning  of  this  century.  In  recent  times,  also,  has  the 
^reat  value  of  hydrotherapy  in  the  treatment  of  scarlet  fever 
been  noted.  The  extent  of  the  water  treatment  must,  of 
course,  be  measured  by  the  ph\-sician  in  the  indi\idual  case; 
the  earlier  the  patient  comes  under  treatment,  the  higher  the 
body  heat,  and  the  more  resistant  the  organism,  the  lower 
should  be  the  temperature  of  the  bath.  On  the  third  and 
fourth  day,  on  the  other  hand,  and  in  adynamic  cases  only 
lukewarm  or  warm  baths  should  be  resorted  to,  and  stim- 
ulants should  be  administered  to  tone  up  the  nervous  sys- 
tem. It  is  advisable,  gentlemen,  in  such  adynamic  cases  of 
scarlet  fever  not  to  resort  to  cold  sprinklings  but  only  to  the 
full  bath,  and  to  order  this  gradually  cooled,  as  I  taught  you 
in  speaking  of  the  ti-eatment  of  typhoid  fe^er.  When  you 
place  a  patient  with  a  temperature  of  41°  C.  into  a  bath  of  35° 
C.  and  you  cool  the  batii  bj-  the  addition  of  cold  water,  then 
after  the  bath  you  can  estimate  the  effect  on  the  organism 
better  than  if  you  had  resorted  to  greater  cold  at  once.  The 
action,  as  I  pointed  out  when  speaking  of  the  treatment  of 
typhoid,  is  not  alone  to  cool  the  blood,  but  the  thermic  irrita- 
tion i-cacts  centripetally  and  refresiies  the  central  innervation, 
and  in  consequence  the  functions  of  the  organs  essential  to 
life. 
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The  action  of  antipyretic  drugs,  in  particular  antifebrin 
and  antipyrin,  cannot  be  gainsaid,  but  they  cannot  take  the 
place  of  hydrotherapy,  since  without  this  the  refreshening  of 
the  nervous  system  is  lacking.  It  is  preferable  to  administer 
these  antipyretics  per  anum  owing  to  the  dysphagia. 

Of  particular  value  in  aggravated  cases  is  the  local  treat- 
ment of  the  diphtheritic  affection  of  the  throat  and  the  infec- 
tious infiltration  of  the  angular  glands  and  of  the  cellular  tis- 
sue of  the  neck.  From  my  experience  I  cannot  agree  with 
those  writers  who  abhor  energetic  cleansing  and  disinfection 
of  the  throat  and  only  resort  to  inhalations  and  to  gargles. 
I  find  that  the  cleansing  of  the  diphtheritic  mucous  membrane 
of  the  throat  by  means  of  disinfected  charpie  rolled  on  sticks 
followed  by  application  of  carbolic  solutions  (1:2  to  1:10)  if 
resorted  to  early  have  a  beneficial  effect.  Such  energetic  dis- 
infection is  only  required  once  to  twice  weekly,  while  the 
spraying  and  gargling  with  boric  acid  and  chlorate  of  potass 
solutions  must  be  resorted  to  daily. 

The  earlier  the  disinfection  of  the  throat  the  less  likely  the 
extension  of  the  local  infection  to  the  tonsils,  the  lymph  glands, 
and  the  subcutaneous  and  inter-muscular  cellular  tissue.  The 
specific  infectious  process  seems  further  to  lead  in  the  tonsils 
very  quickly  to  suppuration  and  thence  to  the  formation  of  a 
readily  absorbable  and  very  infectious  material.  The  abscess 
lying  in  the  depth  of  the  tonsil  cannot  be  reached  by  our  pres- 
ent means  of  disinfection,  and  hence  it  is  clear  why  in  many 
cases,  notwithstanding  all  possible  local  treatment  and  disin- 
fection, we  cannot  prevent  infection  of  the  lymphatic  glands 
and  of  the  cellular  tissue.  The  parenchymatous  injection  of 
carbolic  acid  into  the  tonsils  and  soft  palate,  recommended  by 
Traube,  Qotz,  and  Heubner,  would  seem  to  overcome  this  diffi- 
culty. I  have  not  as  yet  had  the  opportunity  to  test  the 
method,  but  I  deem  it  verj'  rational  to  bring  the  antiseptic 
fluid  directly  into  the  source  of  the  vessels  which  lead  to  the 
lymph  glands,  and  the  method,  according  to  the  latest  reports 
from  Heubner  ("  On  Scarlet  Fever  Diphtheria  and  its  Treat- 
ment," Volkmann's  "  Sammlung  Klinischer  Vortrage,"  1880, 
No.  32),  is  as  simple  as  it  is  therapeutically  effective. 

The  method  consists  in  filling  a  long  sj'ringe  with  three  to 
five  per  cent  carbolic  acid,  plunging  the  needle  into  the  tissue 
of  the  tonsils  and  soft  palate  and  injecting  two  to  three  times 
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TV  irwatinent  of  thf  tumors  of  the  lymph  glands  and  of 
Uw  mtUtratioD  of  the  cellular  tissue  of  the  seek  is  not  a  defi- 
utto  unir.  L)>cal  venettcction  is  not  useful,  in«leed  is  often  bad. 
Icw-tiit^  aivund  thv  neck  are  at  least  good  Tor  their  subjectiro 
«llecl,  :ks  iUso  poultices,  which  diminisJi  the  pain  and  tension. 
But  suppuration  of  the  infiltration  you  can  neither  prevent 
nor  modify.  lu  case  a  softened  spot  is  determinable,  incision 
with  antiseptic  precautions  should  at  once  be  resorted  to. 

The  coryza  and  otitis  media  call  for  careful  treatment. 
IrriKatioQ  of  the  nose  with  Weber's  oasal  douche,  the  head 
bvtiit;  bent  forward,  is  very  useful,  since  thus  not  only  are  the 
noKtrib  but  also  the  naso-phar)'nx  irrigated.  It  will  sufBce 
if  you  will  irrigate  five  to  Bix  times  daily  with  warm  lime 
water  or  boric  acid  solution.  As  regards  the  otitis  media,  tbe 
point  is  to  determine  the  right  time  for  puDcturing:  the  drum, 
that  is  to  say,  neither  to  operate  too  lat«  nor  to  allow  sponta- 
neous pi'rfoi-ation.  Many  iiidividiiats  mi<rln  I»e  spaivd  difficult 
hearing  for  their  whole  life  if  the  drum  had  been  perforated  at 
the  right  time  in  case  of  otitis  media  complicating  scarlet 
fever  and  if  afterwanl  the  ear  affittion  had  been  subjected 
to  careful  antiseptic  treatment. 

The  treatment  of  scarlatinal  nephritis  allows  in  general  of 
more  precise  statement  and  indications.  It  must  be  granted 
at  the  outset  that  an  organ  in  a  state  of  inflammation  must 
not  be  spurred  to  action,  Tiie  disturbances  in  secretion  are 
the  result  of  inflammation,  and  it  must  be  laid  dou'n  as  a  law, 
theivfore,  that  so  long  as  the  inflammation,  the  disturbance  of 
secivtion  is  present  to  a  high  degree,  the  functions  of  the 
organ  should  be  spaitnl  as  much  as  possible.  We  are  able  to 
cause  a  vicarious  org-an,  the  skin,  to  functionate  to  a  high  de- 
giw.  and  thus  not  alone  may  the  water  of  the  urinary  secre- 
tion Vh>  excivted  but  also  a  portion  of  the  solids. 

Of  the  dlfferv'nt  diaphoretic  methods  the  hot  bath  followed 
l\v  wrapping  in  woollen  cloths  recommends  itself  as  the  best 
for  scv,>iv  oasfs  of  nephritis,  while  the  vapor  bath,  which  is 
highly  to  In.'  commendetl,  is  preferable  for  milder  cases  where 
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the  patient  is  able  to  sit  exposed  to  the  vapor.  The  hot  or  the 
gradually  heated  bath  I  have  tested  for  many  years  and  have 
recommended  highly  in  the  treatment  of  scarlatinal  dropsy. 
("Die  Methodische  Behandlung  des  Hy drops.''  "Deutsch. 
Arch.  f.  Klin.  Med.,"  II.,  1867.)  The  method  consists,  after 
Xiiebermeister,  in  gradually  adding  hot  water  to  the  bath  up 
to  38°  C.  to  41°  or  42°  C,  followed  by  wrapping  in  wool.  The 
duration  of  the  bath  should  be  from  one-half  to  one  hour,  and 
the  wrapping  during  the  profuse  perspiration  period  from  one 
to  two  hours.  This  diaphoretic  method  of  Liebermeister, 
after  twenty  years'  test* and  experience,  I  must  consider 
the  best  for  the  treatment  of  all  forms  of  renal  dropsy,  espe- 
cially for  patients  who  cannot  sit  well  but  can  only  recline. 
In  case  of  chronic  nephritis  the  vapor  bath,  which  we  have 
used  for  years  in  the  Munich  hospital  for  purposes  of  diapho- 
resis, is  the  simplest  and  best,  and  as  applicable  in  private  as 
in  hospital  practice. 

I  would  note  further,  gentlemen,  that  the  hot  bath  given 
once  a  day,  for  the  first  one  to  two  days  does  not  often  cause 
special  diaphoresis,  but  that  on  the  third  day  the  perspiration 
is  profuse.    I  give  an  example. 

Heinrich  Glas,  aet.  2^,  strong  and  well-nourished  child,  had 
mild  scarlet  fever  on  May  11th,  with  temperature  not  over  40° 
C,  the  eruption  being  somewhat  irregular,  and  on  the  8th  day 
the  fever  had  disappeared.  On  the  11th  the  desquamation 
•was  about  at  an  end.  June  1st  he  vomited  a  number  of  times, 
cedema  of  the  face  appeared,  and  during  the  following  days 
oedema  of  the  lower  extremities  and  ascites  set  in. 

June  4th  he  was  sent  to  the  Erlangen  hospital.  He  was 
very  anaemic  and  somnolent.  There  existed  ver^'  great  dropsy 
of  all  the  extremities  and  of  the  face,  abdomen,  and  back; 
great  ascites,  bilateral  hydrothorax;  considerable  hydroperi- 
carditis,  systolic  murmur  over  the  whole  cardiac  region  with 
increased  second  pulmonary  sound.  The  spleen  was  enlarged; 
the  urinary  secretion  reduced,  reaction  alkaline,  much  albumin 
and  blood.  Microscopically  there  were  blood-corpuscles,  epi- 
thelial and  fibrinous  cylinders,  triple  phosphates  and  calcium 
phosphate.  The  body  weight  was  twenty-nine  pounds.  The 
temperature  was  39.8°,  and  patient  was  ordered  infus.  digital., 
and  a  hot  bath  raised  to  39°  or  40.5°  daily,  and  afterward 
wrapping  in  wool. 
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The  perspiration  following:  the  baths  diminished  the  an» 
sarca  greatly.  During  the  first  few  days  the  boy  could  not 
bi>  weighed  owin^  to  his  low  state,  but  on  June  Gth  (P-M.)  afttT 
three  baths,  he  had  lost  three  pounds.  The  di-opsy  had  not 
only  markedly  lessened  in  the  extremities,  but  the  level  of  the  I 
ascites  and  of  the  hydrothorax  had  lessened  about  1'.  T1hi| 
quantity  of  urine  had  altered  but  little,  the  quality  was  thtf 
same.  The  fever  had  fallen,  but  the  pulse  was  still  frequent* 
the  ansemia,  appetite,  and  somnolence  were  imchanged.  Daily! 
1^  prains  of  benzoic  acid  were  given  him. 

On  June  7th  he  was   still   very  i-esttess.     Had   a  yellow  ' 
stool  mixed  with  blood.    The  urine  was  clearer  and  more  pro- 
fuse.    The  quantity  could  not  be  measured,  since  much  was 
lost  in  bed  and  at  stool.    The  appetite  was  good.    Before  t 
bath  and  wrapping  (the  fourth)  his  weight  was  25J  pounds,  t 
pulse  116,  the  respiration  5(i,  the  temperature  i 
the  bath:   weight  25J  pounds,  pulse  125,  respiration  48,  tem-  ' 
perature  38,53°. 

June  8th.  Patient  coughed  much  during  the  day  and  night, 
the  cough  being  paroxysmal.  The  bydrotborax  was  slight, 
the  hydrocardium  had  disappeared,  the  systolic  souffle  was 
still  to  be  heard,  the  anasarca  was  less,  the  mrine  was  scanty, 
alkaline,  containing  much  albumin,  but  little  blood. 

Before  the  fifth  bath  and  packing:  weight  35  pounds,  tem- 
perature 37.85".  Aft-er  the  bath:  wei^t  24j,  temperature 
3&16°. 

Patient  was  orden?d  the  hq.  ferri  iodatl 

June  1*th.  The  cough  was  worse;  rales  over  the  lungs,  sj-s- 
tolic  soulBe  weaker,  slight  systolic  fnemissMnent  over  cardiac 
apex.  Urine  scanty.  Before  the  sixth  bath ;  weight  2bi  pounds, 
pulse  130,  respiratioQ  53,  temperature  38.55",  After  the  bath: 
weight  25i  pounds,  pulse  134,  respiration  4S. temperature  33,65". 

June  10th.  Had  slept  well  during  the  night.  Patient  has 
better  31  ppet it e.  The  stools  are  formed.  Before  seventh  bath: 
weight  36,  pulse  100,  temperature  ;;8.15'.  After  the  bath: 
weight  351,  pulse  104,  temperature  38.S.>=. 

June  11th.    The  patient  had  not  perspired  more  than  usual 
after  the  last  bath,  but  for  the  first  time  be  remained  motst 
after  the  wraf^ting.    The  dropsy  has  been  generally  r 
The  baths  w«e,  thevvforw.  discontinued.    P.  UX.R 48,T. SSJKT^ 

JuDe  13th.    The  gm«al  coodilioo  good:-1 
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urine  increased;  spontaneous  perspiration  during*  the  night. 
A,M.:  P.  120,  R  44,  T.  37.45**;  P.M. :  P.  100,  R.  48,  T.  37.65°. 

June  13th.  Had  a  restful  night.  Still  has  considerable 
bronchial  catarrh;  passes  urine  in  greater  amount,  since  last 
night  12^  ounces,  sp.  gr.  1010,  albumin  slight.  The  ascites  very 
slight;  anasarca  gone,  weight  23}  pounds.  A.M.:  P.  108,  R. 
48,  T.  38.55°;  P.M.:  P.  112,  R  48,  T.  37.85°.  Ordered  the  iodide 
of  iron  again;  beer  instead  of  wine;  tneat  in  large  quantity. 

June  14th.  General  condition  good;  anaemia  diminished; 
only  traces  of  ascites  and  hydrothorax;  anasarca  has  disap- 
peared. The  urine  is  dark,  concentrated,  alkaline,  contains 
but  little  albumin.  Weight  22}  pounds.  P.  120,  R  48,  T.  37.76°. 
In  the  evening  spent  a  number  of  hours  out  of  bed. 

From  June  15th  patient  was  out  of  bed.  Appetite  and 
bowels  in  good  order.  Still  has  slight  evening  rise  of  tem- 
perature. The  urine  is  clearer  and  contains  less  albumin. 
Weight  varied  from  22^  to  23^  pounds. 

June  23d.  Souffle  had  disappeared ;  only  a  trace  of  albu- 
min in  urine.  Is  still  very  anaemic.  Carbonate  of  iron  was 
ordered. 

June  23d  to  30th.  Weight  increased  to  24  pounds.  No  al- 
bumin nor  dropsy. 

July  1st.  Evening  rise  of  temperature  and  a  colitis  devel- 
oped which  quickly  pulled  the  patient  down.  Albumin  reap- 
peared in  the  urine  and  patient  again  became  oedematous.  By 
the  end  of  July  the  patient  was  much  better,  and  on  August 
4th  he  was  discharged  and  has  remained  well. 

Every  case  does  not  run  its  course  so  favorably.  Nephritis 
associated  with  anuria  is  very  dangerous  and  calls  for  other 
treatment  in  addition  to  the  baths  in  order  to  prevent  the  de- 
velopment of  uraemia  or  to  control  it  if  present.  Above  all 
other  agents  pilocarpine  is  here  useful,  as  also  champagne 
and  alkalies.  The  latter  are  best  administered  in  milk.  Milk 
in  large  quantities  is  a  very  valuable  dietetic  and  therapeutic 
agent  in  scarlatinal  nephritis.  Digitalis  is  a  valuable  drug, 
and  to  this  may  be  added  the  liquor  ammonil  or  potass,  aceta- 
tis.  Where  uraemia  does  not  threaten,  it  is  best  to  withhold 
all  medication. 

It  goes  without  saying  that  every  care  must  be  taken  dur- 
ing convalescence,  even  though  all  disturbance  of  the  kidney, 
above  all  albuminuria,  has  ceased.    In  particular  must  any- 
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thin^  wbich  might  irritate  the  kidneys  be  avoided,  such  as 
alcohol,  catching  cold,  etc.  The  ^vearing-  of  woollen  under- 
clothing- and,  when  possible,  residence  in  a  warmer  climate 
during  the  inclement  season  are  to  be  recommended. 
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PATHOLOGY  AND  TREATMENT 

OF  RINGWORM. 


CHAPTER  I. 

THE  FUNGUS. 

The  diseases  now  known  as  Ringworm  of  the  Scalp  (Tinea 
tonsurans)  and  Ringworm  of  the  Body  (Tinea  circinata)  had 
been  long  recognized  before  it  was  suspected  that  they  were 
caused  by  a  fungus. 

The  honor  of  discovering  the  fungus  (Trichophyton  tonsu- 
rans) is  shared  by  Qruby,  in  France,  and  by  a  Swede,  Malm- 
sten;  the  former  having  announced  the  discovery  in  1844,  and 
the  latter  in  1845. 

It  is  my  present  purpose  to  describe,  so  far  as  is  known, 
the  nature  and  peculiarities  of  this  fungus,  the  changes  in  the 
human  skin  to  which  it  gives  rise,  and  the  treatment  which 
experience  shows  is  most  likely  to  be  successful  in  destroying 
the  parasite  and  curing  the  diseases  which  it  causes. 

The  structure  of  the  fungus  is  that  of  a  tube.  The  walls 
of  this  tube  are  formed  of  a  delicate  sheath,  the  contents  con- 
sisting of  a  protoplasm,  which  in  the  process  of  development 
becomes  transversely  divided  by  septa. 

Within  the  septa  rounded  spores  are  formed  (so-called  co- 
nidia).  In  the  further  course  of  development,  the  sheath  gives 
way,  the  spores  are  set  free,  and  each  spore  becomes  capable 
of  development  into  a  fresh  mycelium  or  tube. 

The  tubes  may  be  found  solitary  or  in  parallel  lines,  or  bi- 
furcating and  giving  off  branches  from  the  parent  stem  indefi- 
nitely, according  as  the  nature  of  the  soil  in  which  they  grow 
causes  compression  or  favors  free  extension  in  several  direc- 
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lions.  But  the  pi-ocess  is  always  essentially  the  same.  A 
spore,  under  conditions  favorable  to  its  grow-th,  shows  first  a 
more  marked  differentiation  between  the  wall  and  its  contents; 
the  cell-wail  then  bulges  at  one  point,  the  protoplasm  follows, 
and  the  rounded  spore  has  become  a  pear-shaped  body.  The 
projection  increases  until  we  have  a  short  tube,  at  one  end  of 
which  the  rounded  remains  of  the  spore  can  still  be  detected. 

Fmally,  as  the  tube  lengthens  the  remains  of  the  spore  dis- 
appear, septa  begin  to  form,  and  new  spores  are  formed.  This 
is  the  whole  cycle  of  the  development  of  Trichophyton  tonsu- 
rans. 

The  fungus  being  a  minute  object,  its  structure  can  only  be 
seen  by  using  a  n>icroscope,  a  power  of  from  250  to  500  diame- 
ters being  very  suitable  for  the  observation. 

There  is  absolutely  nothing  in  the  appearance  of  the  spores 
or  mycelium  to  distinguish  them  from  those  of  many  other 
microscopic  fungi,  known  and  unknown;  a  fact  that  has  led  to 
errors  of  observation  which  have  been  copied  and  handed 
down  from  one  book  to  another  until  they  have  become  classic 

We  only  know  that  we  are  dealing  with  Trichophyton  ton- 
surans when  we  find  it  associated  with  the  disease  that  it 
causes,  or  when  we  find  that  the  fungus  we  are  studying  ful- 
fils the  characteristic  conditions  of  growth  in  artificial  culti- 
vation. 

Trichophyton  tonsurans  grows  on  the  skin  of  man,  the 
horse,  cow,  dog,  cat,  mouse,  and  rabbit,  and  it  can  be  commu- 
nicated by  contact  from  any  one  of  these  animals  to  the  other. 
Its  most  frequent  seat  is  the  hairy  scalp  of  young  persons  of 
both  sexes  under  tlie  age  of  puberty.  Probably  next  in  fre- 
quency comes  the  skin  of  the  horse;  and  after  the  horse  that 
of  the  dog  and  the  cow.  In  man  certain  conditions  peculiar  to 
the  individual  or  climate,  or  both  combined,  render  the  skin 
favorably  predisposed  to  its  development.  But  there  seems 
little  doubt  that  the  most  favorable  soil  for  its  growth  is  the 
scalp  of  children,  the  anatomical  conditions  of  which  are  spe- 
cially favorable  both  to  the  protection  and  tlie  observation  of 
the  fungus. 

Tlie  perusal  of  even  recent  works  on  diseases  of  the  skin 
would  not  lead  the  reader  to  believe  that  Trichophyton  tonsu- 
rans is  a  specific  fungus  which  is  only  to  be  found  in  the  skin 
of  certam  animals.    Indeed  authors  of  the  highest  authority 
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have  expressed  a  contrary  opinion.  Hebra  and  Neumann 
have  stated  that  the  fungus  is  identical  with  Penicillium  glau- 
cum  (for  an  easy  method  of  demonstrating  that  Trichophy- 
ton tonsurans  is  not  Penicillium  see  "Addition  to  a  former 
paper  on  Trichophyton  Tonsurans/'  Proc.  Roy.  Soc,  No.  241, 
1885) ;  while  Lowe,  in  1850,  was  led  to  believe  by  his  experi- 
ments that  Trichophyton  tonsurans  is  a  spore-formation  of 
Aspergillus,  and  Dr.  Atkinson  believed  that  he  had  shown 
that  the  fungus  belongs  to  the  Mucors  and  is  probably  Mucor 
mucedo. 

These  errors  are  reproduced  in  the  most  recent  works. 
They  are  errors  due  to  foul  cultivations,  the  diflftculty  of  secur- 
ing and  maintaining  a  pure  cultivation  of  the  fungus  having 
been  until  quite  recently  very  great. 

The  maintenance  of  purity  in  cultivations  is  hardlj"  attain- 
able except  by  the  more  exact  new  methods  which  have  been 
lately  introduced  by  experts  in  the  study  of  lower  organisms. 
The  beginner  in  this  department  of  study,  probably  a  derma- 
tologist without  special  training,  who  is  led  to  take  up  the 
subject  by  his  interest  in  the  disease,  is  apt  to  find  at  the  end 
of  his  first  month's  work  that  he  has  developed  his  original 
stock  of  Trichophyton  tonsurans  into  one  or  more  of  the  vari- 
eties of  the  common  fungi.  If  he  doubts  his  results  sufficiently 
to  continue  his  work  he  will  probably  come  to  recognize  that 
he  has  long  lost  his  original  stock  and  has  been  cultivating 
the  fungi  whose  spores  are  omnipresent  in  the  atmosphere  in 
which  he  works. 

If  hairs  from  the  head  of  a  perfectly  healthy  person  are 
cultivated  in  any  ordinary  media,  unless  special  precautions 
are  taken  and  carried  out  by  the  skill  of  the  expert,  many  of 
the  hairs  will  be  found  to  have  their  roots  enveloped  in  a  thick 
mesh  of  fungus,  which,  microscopically,  it  is  hard,  and  per- 
haps impossible,  to  distinguish  from  Trichophyton  tonsurans. 
A  distinction,  however,  is  to  be  made  by  crucial  cultivations. 
The  Penicillium,  Aspergillus,  Mucor,  etc.,  which  observers  have 
found  in  their  cultivations,  did  not  come  from  Trichophyton 
tonsurans,  but  their  spores  fell  intq  the  media  of  cultivation 
from  the  air  or  were  introduced  into  them  by  the  instruments 
employed. 

A  consideration  of  a  well-known  fact  ought  to  have  pre- 
vented the  acceptance  of  the  theory  that  Trichophyton  tonsu- 
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rans  is  one  of  the  common  fungi.  Let  regard  be  had  to  the 
facility  with  which  the  fungus  develops  in  the  heads  of  chil- 
dren. In  many  cases  it  suffices  for  a  child  to  wear  for  a  very 
short  time  the  cap  of  another  child  who  has  ringworm  to 
insure  the  transmission  of  the  fungus  to  the  new  soil.  But 
the  caps  of  all  chiUli-en,  as  a  matter  of  fact,  contain  on  their 
exposed  surfaces  multitudes  of  spores  of  all  the  common  fungii 
and  ringworm  does  not  result  if  these  caps  be  worn. 

In  \-ilIages  into  which  the  disease  has  not  been  introduced 
or  in  which  it  has  become  extinct,  numbers  of  children  have 
their  hair  and  their  caps  constantly  exposed  to  the  atmos- 
phere for  years  without  a  single  case  of  lingworm  resulting. 
Yet  the  atmosphere  is  loaded  with  spores  of  common  fungi. 

Among  the  erroneous  ideas  that  Ikavc  originated  in  the  at- 
tempted cultivations  of  parasitic  fungi  by  imperfect  methods 
is  the  suggestion  that  these  fungi  can  he  developed  into  each 
other.  There  is  no  doubt  that  this  hypothesis  is  based  on 
errors  of  observation,  and  that  the  question  which  has  beeji 
raised  as  to  the  identity  of  Trichophyton  tonsurans  with  the 
fmigi  of  Favus  and  Tinea  versicolor  must  he  answered  in  the 
negative. 

Microscopically  these  three  fungi  can  be  distinguished  from 
each  other,  and  they  do  not  behave  in  the  same  way  under 
attempted  cultivation. 

I  have  never  found  Trichophyton  tonsurans  transformed 
by  cultivation  into  either  of  these  fungi,  and  I  have  made 
many  unsuccessful  attempts  to  cultivate  the  fungus  of  Tinea 
versicolor  in  media  in  which  Trichophyton  tonsurans  grows 
freely.  I  have  made  a  few  attempts  to  cultivate  the  fungus 
of  Favus  in  similar  media  and  also  failed. 

Although  this  book  is  intended  to  be  chiefly  of  an  exposi- 
tory and  practical  character,  it  may  be  useful  and  interesting 
if  I  make  a  few  remarks  regarding  the  methods  of  cultivating 
Trichophyton  tonsurans. 

And  first  a  preliminary  remark.  Let  no  enthusiastic 
worker  begin  with  the  study  of  this  or  any  other  fungus.  The 
isolation  nnd  cultivation  of  fungi  and  micro-organisms  is  an 
art  which  can  only  be  acquired  by  practice.  The  experimenter 
must  first  satisfy  himself  that  he  can  render  and  keep  pure, 
for  at  least  six  weeks,  milk,  beef-juice,  urine,  and  meat-gelatin, 
and  when  he  has  succeeded  in  doing  this  he  may  begin  to 
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work.  Until  he  has  acquired  the  requisite  skill  to  keep  these 
media  pure  his  observations  will  be  worthless. 

The  range  of  media  suitable  for  the  growth  of  Trichophy- 
ton tonsurans  is  not  yet  defined.  I  have  reason  to  believe 
that  several  workers  are  m  possession  of  facts,  still  unpub- 
lished, which  show  that  it  is  wider  than  I  have  found  it  to  be 
in  my  experience.  So  far  as  my  own  experiments  go,  I  found 
that  it  was  possible  to  grow  Penicillium,  Aspergillus,  and 
other  fungi  on  media  in  which  Trichophyton  tonsurans  was 
sterile.* 

The  ringworm  fungus  grows  freely  for  a  time  in  aqueous 
humor,  vitreous  humor,  and  the  meat-gelatin  introduced  by 
Koch. 

Aqueous  Humor  Cultivations. — Take  a  slide  which  has  a 
cell  and  purify  it  by  heat.  Purify  a  cover-glass  by  passing  it 
through  a  flame.  As  soon  as  it  has  cooled  place  a  drop  of 
freshly  extracted  aqueous  humor  on  its  centre,  using  pure  in- 
struments. Then  insert  in  the  drop  a  freshly  extracted  ring- 
worm stump,  placing  it  close  to  the  cover-glass.  Invert  the 
cover-glass  over  the  cell,  and  prevent  evaporation  by  passing 
a  fine  brush  dipped  in  oil  round  the  border.  Place  the  slide  in 
an  incubator  kept  at  a  temperature  of  96°  to  98°  Fahr.  Within 
forty-eight  hours  the  spores  in  the  hair  will  be  found  to  have 
projected  in  the  form  of  short  mycelia  from  the  edge  of  the 
hair.  The  growth,  however,  will  not  advance  far  on  account 
of  the  deficiency  of  fiuid,  and  its  rapid  decomposition  by  bac- 
teria, which  have  been  introduced  with  the  hair. 

Vitreous  humor  is  a  more  convenient  medium  of  cultiva- 
tion than  aqueous  humor,  on  account  of  the  facility  for  obtain- 
ing it  in  quantity;  it  was  with  vitreous  humor  cultivations 
that  the  special  character  of  the  fungus  was  first  estab- 
lished. The  method  which  I  found  suitable  was  the  follow- 
ing: Having  collected  a  number  of  fresh  ox  eyes,  I  cut  the  ball 
transversely  with  a  sharp  knife,  and  removed  the  -vitreous 
humor.  When  I  had  collected  a  sufficient  quantity,  taking 
care  to  keep  it  free  from  pigment,  it  was  passed  through  fine 
muslin,  and  was  rendered  pure  by  being  placed  for  a  sufBicient 
time  in  a  pure  fiask,  immersed  in  boiling  water.  When  puri- 
fied it  was  decanted  with  proper  precautions  into  pure  glasses. 
The  details  of  the  methods  for  securing  and  maintaining 
purity  are  those  devised  by  Lister,  and  explained  in  his  paper 
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on  "  Lactic  Fermentation  "  in  the  twenty-ninth  volome  of  4e 
"Transactions  ot  the  Pathological  Society  of  Loodoo." 

The  precision  and  exactitude  obtainable  by  Listers  apf 
ratos  and  methods  are  perfect,  although  the  introductioD  «f 
solid  media  by  Koch  (in  combinations  of  gelatin)  mabies  ■&. 
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lies  in  the  preparation.  The  outlloes  vere  too  much 
ir  10  enable  this  (o  be  accurately  done  with  the  cameral; 
■sheath  of  the  hair— the  spores  wlilch  were  1)  log  on  It 
'-shaft,    Ma^iaed  490  dlametere. 


in  most  cases,  to  dispense  with  the  more  difficult  task  of  work- 
ing with  hquids.  The  necessity  in  certain  cases  of  cultivating 
in  li(]Uids  has  not  been  superseded,  and  when  they  are  used 
Lister's  methods  will,  I  believe,  be  found  more  reliable  than 
any  other  yet  discovered. 

In  cultivating  Trichophyton  on  vitreous  humor,  the  liquid 
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is  decanted  into  a  pure  glass  and  the  ringworm  hair  is  laid  on 
its  surface. 

The  glass,  properlj'^  covered  to  prevent  rapid  evaporation, 
is  placed  in  an  incubator.  Within  forty-eight  hours  mycelia 
will  be  found  growing  freely  from  the  affected  part  of  the 
hair.  Numerous  spores  will  be  found  on  the  slide  which  has 
been  prepared  for  microscopical  examination,  lying  near  the 
hair  and  showing  all  stages  of  budding  and  development  into 
mycelia.  Growth  continues  for  several  days  longer,  but  finally 
becomes  checked.  It  is  very  rare  that  true  septa  form  in  the 
mycelium  which  is  developed  from  the  spores  in  vitreous 
iiumor.    Usually  a  series  of  refractive  particles  which  simu- 


Fio.  2. 


Fio.  8. 


Fio.  4. 


Fio.  2.— Myoelium  Developed  in  Vitreous  Humor  Cultiyation  in  a  Cell  two  dayH  in  the 
Incubator,    a,  Edge  of  hair-shaft;  b,  mycelium.    Magnified  750  diameters. 

Fio.  3.— a  Cultivation  on  the  Surface  of  Vitreous  Humor  in  a  Test-glass,  a,  Edge  of 
hair-shaft;  6,  mycelium  which  is  beginning  to  throw  off  a  branch.  Bfagnifled  600  diameters. 

Fio.  4.— Two  Days*  Growth  in  a  Cell,  a,  Edge  of  hair-shaft ;  b,  Ifyoelium  with  true  septa. 
Magnified  TOO  diameters. 

late  spores  are  found,  but  they  are  much  smaller  than  true 
spores  and  do  not  appear  to  undergo  development.  The  char- 
acteristic appearances  seen  are  illustrated  in  Fig.  1. 

Appearances  such  as  those  shown  in  Fig.  2  suggest  that 
the  refractive  particles  referred  to  have  something  to  do  with 
an  attempt  at  formation  of  spores. 

The  mycelia  growing  free  in  the  liquid  occasionally  show 
a  characteristic  tendency  to  branch,  as  is  illustrated  in  Fig.  3. 

Only  once  did  I  observe  an  appearance  which  I  considered 
absolutely  distinctive  of  regular  spore-formation.  It  is  shown 
in  Fig.  4.2 

In  addition  to  the  growth  of  Trichophyton  will  be  found  in 

these  cultivations  a  growth  of  bacteria  of  well-defined  forms: 
12—48 
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micrococci,  rod-shaped  bacteria,  and  sometimes  sarcinjp.  It 
Is  evidently  through  the  luxuriant  growth  of  bacteria  that  the 
growth  of  Trichophyton  becomes  checked.  As  soon  as  the 
vitreous  humor  becomes  decomposed,  it  ceases  to  be  a  lit  soil 
for  the  fungrus. 

It  is  therefore  advisable  not  to  put  many  hairs  in  the  ^ass, 
because  the  greater  the  number  of  hairs  the  quicker  the  de- 
composition of  the  liquid  by  bacterial  growth.  Among  the 
bacteria  that  are  found  developing  in  such  cultivations,  it  is 
Bometimes  observed  that  special  forms  are  peculiar  to  certain 
indi\iduals. 

The  hairs  of  some  children  give  rise,  for  example,  to  a 
growth  of  sarcinff,  while  those  from  other  children  show  none. 
I  once  had  occasion  to  obsen'C  that  in  hair  cultivations  from 
several  childi-eii  in  one  family,  there  was  developed  a  shoi-t, 
thick,  and  very  dark  bacterium,  almost  black  in  color.  On 
no  other  occasion  have  I  observed  a  similar  organism. 

1  have  called  special  attention  to  the  methods  of  vitreous- 
humor  cultivation,  because  there  are  important  problems  con- 
nected with  the  life  history  of  the  fungus,  and  its  behavior  on 
the  scalp,  which  I  think  are  more  likely  to  be  solved  by  this 
method  than  by  any  other. 

Meat-Qelatin  Ciilti  vat  ions. — The  least  troublesome  and 
most  certain  of  all  the  methods  of  cultivating  Trichophyton, 
is  the  use  of  the  gelatin  preparations  introduced  by  Koch. 

Tubes  of  purified  meat-gelatin  can  be  bought,  and  the 
methods  of  using  them  are  described  in  works  which  arv  easy 
of  reference. 

Several  slides,  being  purified  by  heat,  are  laid  on  a  table,  the 
surface  of  which  has  been  made  clean  by  carbolic  or  bichloride 
of  mercury  solutions.  A  purified  glass  dish  or  jar  Is  placed 
over  them  to  prevent  contamination.  The  tube  of  neutral 
meat-gelatin  is  melted,  the  cotton  plug  removed,  the  edge  of 
the  tube  passed  through  the  flame  of  a  spirit  lamp,  and  the 
melted  gelatin  is  emptied  on  the  slides,  care  being  taken  that 
the  quantity  on  each  slide  is  not  sufficient  to  reach  the  edges. 
The  glass  jar  is  replaced  on  the  slides  until  the  gelatin  has 
become  solid.  Short  ringworm  hairs  or  stumps  being  ex- 
tracted by  forceps  that  have  been  previously  purified  by  heat, 
are  laid  at  intervals  on  the  surface  of  the  gelatin,  into  which 
they  are  lightly  pressed  by  a  purified  needle. 
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A  rounded  glass  dish,  on  the  bottom  of  which  is  placed  wet 
blotting-paper,  receives  a  purified  glass  plate,  and  on  this 
plate,  slightly  raised  from  the  blotting-paper  by  glass  rods, 
the  slides  are  laid.  The  dish  is  then  covered,  the  under-surface 
of  the  cover  having  been  previously  heated  with  the  flame  of 
a  spirit-lamp  to  destroy  any  spores  which  were  attached  to  it. 
The  covered  dish  is  then  allowed  to  stand  at  ordinary  room 
temperature  (ordinary  meat-gelatins  become  fluid  at  body 
temperature),  but  a  dust-proof  cupboard  in  a  warm  room  is 
most  convenient.  The  warmer  the  temperature  (so  long  as 
the  gelatin  does  not  become  fluid)  the  quicker  is  the  growth 
of  the  fungus. 

The  earliest  change  observed  in  this  as,  indeed,  in  all  other 
cultivations,  is  the  optical  separation  of  the  spore  into  en- 
velope and  contents,  the  spore  being  somewhat  swollen  as 
compared  with  its  size  before  cultivation  was  begun.    This  is 


Fio.  5.~Flrst  Cluuise  Obseired  in  Spores  at  the  Oommencement  of  CultiTation.  a,  Edg« 
of  hair-shaft;  b,  a  cluster  of  spores  in  w^ch  the  envelope  and  central  point  of  the  spore  are 
differentiated. 

illustrated  in  Fig.  5.  It  seems  to  depend  on  the  absorption 
of  fluid,  because  it  is  observed  in  spores  attached  to  hairs  when 
the  hairs  are  soaked  in  fluid  of  any  kind  and  when  the  cultiva- 
tion remains  perfectly  sterile. 

If  one  of  the  slides  is  examined  under  a  microscope  with  a 
low  power  (flfty  to  eighty  diameters)  in  two  days,  if  the  room 
has  been  warm,  the  spores  which  were  situated  on  the  borders 
of  the  hair,  will  be  seen  to  have  grown  outward  into  the 
gelatin  as  short  mycelia.  This  examination  can  be  easily 
made  without  the  use  of  a  cover-glass,  and  the  slide  can  be 
put  back  in  the  incubator  for  further  development. 

The  oftener  and  the  longer  the  slide  is  exposed  to  the  air, 
the  more  numerous  will  become  the  colonies  of  Penicillium 
and  other  adventitious  growths  on  the  gelatin. 

Under  these  conditions  the  mycelia  continue  to  grow  for 
some  days  longer.  At  the  end  of  five  days  to  a  week  the  hair 
presents  a  somewhat  beautiful   appearance.     An  immense 
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number  of  mycelial  threads  have  groft-n  out  like  a  brush  from 
the  shaft.  If  the  liair  s«k'CtJ3il  is  a  stump  from  a  head  that 
has  been  treated  for  ring-worm,  the  tree  part  of  the  stmnp 


Fio.  a.— A  RinEWorm  Stump  from  a,  C«8e  of  Trea  ed  Ringwonu  Cu  t  ated  on  Gelaiin 
for  Sii  Days  at  llnimary  Boom  Tfiujierature.  a.  Tne  aurtaoe  o(  IbB  halr-Bhafl;  b,  a.'tiua- 
clantBrowIlioIluj-wliiniaKTnuBcleralowmsgnlfying  power. 

remains  sterile  while  round  tlie  root  the  frrowth  is  abundant. 
This  appearance  is  illustrated  in  Fi{^.  6,    Fig.  7  illustrates  the 


;  prepaniUon  aa  Is 


appearance  of  the  m\cehum  grown  on  gelatin  as  seen  under 
a  high  po«'er. 

While   in   these  gelatin  cultivations  the    mycelial    tubes 
lengthen  and  give  out  branches,  the  absence  of  a  rapid  and 


r\ 


Patliology  and  Treatment  of  Ringworm.  731 

true  spore-formation  betrays  the  fact  that  the  fungus  is  not 
in  its  native  soil.  The  rapid  subdivision  of  the  protoplasm  by 
septa,  which  is  the  normal  development  of  the  fungus,  does 
not  take  place  in  the  gelatin  cultivations,  but  as  in  the  vitre- 
ous-humor cultivations  there  is  a  more  or  less  successful  at- 
tempt at  this  formation.  In  many  cultivations  septa  or  spore 
formations  are  not  observed  at  all,  but  occasionally  an  unmis- 
takable tendency  to  accumulation  of  the  protoplasm  in  some- 
thing like  septa  is  very  apparent.  This  appearance  can  be 
sometimes  seen  more  or  less  distinctly  if  the  preparation 
is  stained  by  methylene  blue.  Figs.  8  and  9  from  different 
preparations  illustrate  this  appearance. 


Fio.  8.  Fio.  9. 

Fio.  8.— A  Clelatin  Preparation  Stained  in  Methylene  Blue,  a,  Edge  of  hair-shaft;  b, 
mycelium  in  which  the  protoplasm  has  separated  into  clumps  suggestire  of  an  attempt  at 
spore  formation. 

Fio.  9.— Mycelium  from  another  Preparation,  in  which  the  same  appearance  was  even 
more  strongly  marked. 

Of  course  the  separation  of  the  protoplasm  into  clumps, 
even  when  fairly  regular,  does  not  necessarily  impl}'^  the  phy- 
siological act  of  formation  of  spores,  although  it  is  highly  sug- 
gestive of  it.  It  may,  on  the  other  hand,  be  a  simple  physical 
change  in  the  protoplasm  produced  by  its  being  in  a  non- 
natural  medium. 

These  experiments  show  that  Trichophyton  tonsurans 
(which,  as  we  have  seen,  is  a  fungus  by  itself  and  totally  dis- 
tinct from  the  common  fungi  whose  spores  infest  all  the  objects 
Dy  which  we  are  surrounded)  can  be  cultivated  artificially  in 
media  derived  from  animal  organisms  or  substances.  Speak- 
ing metaphorically,  it  may  be  described  as  a  carnivorous  fun- 
gus.   It  is  not  only  carnivorous  in  the  general  sense  of  the 
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word,  but  with  the  daintiness  which  characterizes  so  many 
low  or^nisms,  it  only  grows  on  certain  structures  or  parts  of 
the  animal  on  which  it  lives. 

The  home  of  this  fungus  is  in  certain  structures  of  the  skin 
of  some  of  tlie  mammalia.  We  have  no  evidence  that  it  lives 
and  propa^tes  in  any  other  soil ;  and  in  the  affected  animals 
it  is  only  in  certain  epidermic  structures  that  it  Ihids  its  pab- 
ulum. So  dainty  is  it,  that  It  is  not  all  epidermic  structures 
in  which  it  will  live.-  Its  veritable  home  is  certain  parts  of  the 
homy  layer  of  the  epidermis.  There  is  no  evidence  that  it 
grows  or  exists  in  the  mucous  layer  (rete  mucosum).  In  hairs, 
in  tlie  substance  of  the  nails,  in  the  horny  layers  of  the  cpider- 
niis,  in  the  space  between  the  inner  root-sheath  and  the  cuticle 
of  the  hair,  such  are  the  parts  in  which  in  certain  conditions  il 
thrives  and  multiplies,  but  nowhere  else.  As  Kuchenmeister 
long  ago  pointed  out,  it  does  not  grow  in  living-  tissues. 

But  the  fungus  does  not  grow  with  equal  freedom  in  all 
epidermic  structures.  Even  on  its  own  soil  it  is  subject  to 
conditions  which  apply  to  all  fungi — temperature  and  mois- 
ture. To  these  two  latter  conditions  it  is  probably  correct  to 
add  moisture  of  a  certain  kind — but  hero  we  come  to  the 
region  of  hypothesis. 

It  is  very  possible,  although  on  this  point  we  have  no  evi- 
dence  whatever,  that  the  moisture  which  permeates  the  epi- 
dermis of  certain  parts  of  the  body,  and  of  certain  individuals, 
is  specially  favorable  to  the  grawth  of  the  fungus.  The  influ- 
ence of  temperature  can  be  directly  proven  by  experiments  in 
an  incubator,  that  of  the  human  body  being  found  speciallj' 
favorable  to  growth;  the  influence  of  moistui-e  is  shown  by 
the  favorable  soil  the  fungus  finds  in  the  epidermis  of  the 
inner  surface  of  the  thighs  of  certain  individuals  in  hot  and 
moist  climates.  Our  knowledge  regarding  these  conditions  is 
still  very  elementary.  If  it  were  more  complete  we  might 
possibly  understand  why  ringworm  is  so  much  more  persistent 
in  some  cases  than  in  others.  This  more  accurate  knowl- 
edge, it  is  to  be  hoped,  is  within  the  reach  of  experiment. 

No  parasite  can  live  in  or  on  the  human  body  without 
causing  the  formation  of  substances  which  are  foreign  to  the 
'  healthy  organism.  The  parasite  has  the  power  of  splitting 
up  the  materials  on  which  it  lives.  Some  of  these  new  sub- 
stances it  appropriates,  the  others  are  left  as  foreign  elements. 
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These  newly-formed  substances  act  as  irritants  or  poisons  on 
the  tissues  with  which  they  come  in  contact.  Even  the  vege- 
table parasites  of  the  skin  possess  this  power  in  a  greater  or 
less  degree.  First  in  destructive  power  is  the  fungus  of  Favus, 
then  comes  Trichophyton  tonsurans;  lastly,  and  much  less 
injurious  than  the  first  two,  comes  the  fungus  of  Tinea  versi- 
color 

The  irritation  caused  by  the  growth  of  Trichophyton  in  the 
epidermic  structures  leads  to  the  symptoms  which  are  char- 
acteristic of  ringworm  in  its  various  forms.  These  symptoms 
are  symptoms  of  inflammation,  the  special  characters  of  the 
inflammation  depending  on  the  peculiar  action  exerted  on  the 
living  tissues,  particularly  on  the  blood-vessels,  by  the  new 
substances  produced  in  the  epidermis  by  the  fungus  appropri- 
ating the  elements  necessary  to  its  growth.  The  fungus 
itself,  and  its  new  products,  are  the  combined  causes  of  this 
inflammation.  The  nature  and  degree  of  the  symptoms  thus 
produced  depend  on  the  anatomical  structure  of  the  part  in 
which  the  fungus  grows,  and  on  the  special  irritability  or  vul- 
nerability of  the  tissues  of  the  patient.  A  consideration  of 
these  various  symptoms  leads  us  to  the  practical  part  of  our 
task,  that  which  concerns  itself  with  the  etiology,  pathologj^ 
diagnosis,  and  treatment  of  ringworm. 


CHAPTER  II. 


ETIOLOflT. 

The  etiolofr^'  or  ringTS'orm  is  concerned  with  the  circum- 
sttinces  that  lead  to  the  contact  of  the  spoi'es  of  Trichophyton 
tonsurans  with  the  surface  of  the  skin;  and  with  the  condition 
of  the  skin  that  causes  it  to  be  an  appropriate  soil  in  which 
the  fungus  can  take  root  and  grow.  First  in  order  of  the 
causes  of  the  disease  are  the  causes  that  lead  to  the  contact 
of  the  spores  with  the  skin.  The  most  frequent  and  direct 
cause  is  that  of  the  simple  contact  of  one  person  with  another, 
and,  in  the  great  majority  of  cases,  of  one  child  with  another. 

The  hairdressers'  tools  are  not  unfi-equentty  the  conveyers 
of  contagion.  Not  only  does  he  of  necessity  cut  the  hair  of 
children  who  unlniowingly  suffer  from  rinsT\-onn,  hut  the 
parents  of  the  afTected  children,  who  are  advised  to  ha\e  the 
head  shaved  or  closely  cut,  have  no  difficulty  in  getting  it  done 
by  a  barber.  That  spores  maj'  be  conveyed  from  one  child  to 
another  wlien  towels,  bi:ushes,  cravats,  etc.,  are  used  in  com- 
mon, is  easily  understood. 

It  frequently  happens  that  ringivorm  has  existed  in  the 
head  of  a  chihl  for  some  time  without  its  presence  being  known. 
Other  children  playing  with  such  a  child  are  readily  infected. 
Children,  in  play,  pass  their  hands  through  each  other's  hair, 
put  on  each  other's  caps,  or  bring  their  heads  into  direct  con- 
tact. Spores  are  thus  conveyed,  directly  or  indirectly,  from 
one  head  to  another.  This  is  probably  the  most  frequent 
cause  of  ring^vorm  being  spread. 

Ringworm  of  the  body  is  not  unfrequently  communicated 
to  adults  who  attend  to  children  suffering  from  ringworm  of 
the  he:id.  In  this  case  it  is  usually  found  on  the  hands  and 
arms.  Direct  contact  of  clothes,  particularly  with  the  caps  of 
ringworm  children,  probably  also  occasionally  communicates 
the  disease.     I  have  heard  of  a  schoolroom  in  which  the  chii- 
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dren,  as  they  entered,  threw  their  hats  and  caps  into  a  large 
receptacle  provided  for  the  purpose;  and  as  in  such  a  school 
it  is  almost  certain  that  some  of  the  children  are  affected  with 
ringworm,  it  is  quite  conceivable  that  the  disease  may  be  oc- 
casionally thus  conveyed.  The  crowding  and  grouping  of 
children  directly  favors  the  spread  of  this  disease,  particularly 
under  circumstances  in  which,  as  is  commonly  the  case,  no 
care  is  taken  to  secure  that  the  children  are  free  from  it. 

My  own  experience  leads  me  to  believe  that  ringworm  of 
the  head  is  more  common  in  London  than  in  any  other  large 
city;  more  common  even  than  in  Paris,  and  greatly  more 
common  than  in  Vienna  or  Berlin,  and  far  more  common  still 
in  proportion  than  in  country  towns  and  villages.  Ringworm 
in  the  commoner  schools  of  London  has  indeed  become  a  great 
evil,  with  which  it  seems  hardly  possible  to  cope.  No  effectual 
means  are  taken  to  exclude  affected  children,  and  it  is  doubt- 
ful whether  their  exclusion,  involving  a  long  absence  with 
probably  insufficient  medical  care,  will  ever  be  seriously  at- 
tempted. The  very  proper  exclusion  from  the  higher  schools 
of  ringworm  children,  although  often  a  great  hardship  in  in- 
dividual cases,  certainly  tends  to  check  the  disease.  But  there 
is  no  such  provision  made  in  the  populous  schools  attended  by 
the  children  of  the  working  and  poorer  classes.  The  conse- 
quence is,  that  there  is  in  our  midst  an  ever-present  source  of 
contagion,  and  the  disease  increases  and  multiplies  to  the 
great  detriment  of  many  children,  both  poor  and  rich. 

Ringworm  is  occasionally  acquired  by  contagion  from  the 
lower  animals.  This  is  probably  not  very  frequently  the  case, 
but  it  undoubtedly  occurs.  The  first  authenticated  case  of 
the  kind  was  published  by  Dr.  Houlez,  of  Loreze,  who  commu- 
nicated a  paper  on  the  subject  to  the  Medical  Society  of  Tou- 
louse, in  1845.  Meguin  mentions  an  instance  of  fifteen  soldiers 
becoming  simultaneously  affected  with  Tinea  circinata  of  the 
face  and  neck,  from  sleeping  on  horse  blankets  which  had  been 
used  for  horses  suffering  from  the  disease.  Dr.  Fleming  has 
communicated  to  me  the  details  of  a  case  in  which  a  dog,  hav- 
ing become  affected  by  lying  on  the  cover  of  a  horse  which 
had  the  disease.,  communicated  it  to  his  master.  I  have  my- 
self observ^ed  ringworm  in  two  sisters  who  had  been  fondling 
a  dog  which  was  affected ;  but  who,  so  fal*  as  could  be  ascer- 
tained, had  not  been  subjected  to  any  other  source  of  contagion. 
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This  is  tho  source  for  wliicb  it  is  always  well  to  search  when 
there  is  no  history  of  direct  contact  with  affected  persons. 

Possibly  the  disease  may  be  communicated  from  lauodries, 
but  I  know  of  no  proof  that  it  has  occuri-ed. 

Certainly  there  are  cases  that  occur  from  time  to  time  in 
which  it  is  not  possible  to  discover  any  source  of  contagion. 
I  was  consulted  in  the  case  of  a  youn^  lady  who  had  tinea 
circinata  on  the  back  of  the  hand,  and  who  lived  in  a  house 
among  whose  inmates,  it  Is  certain,  there  was  no  case  of  this 
disease.  She  had  not  for  a  Ions'  time  been  in  contact  with 
any  children;  and  she  had  no  ivlations  of  any  kind  with  per- 
sons who  did  not  live  in  tho  same  house  as  herself.  It  was 
impossible,  in  her  case,  to  discover  any  source  of  conta^on. 

It  has  been  stated  that  ringworm  spores  have  been  de- 
tected in  the  atmosphere  of  schools  attended  by  children  who 
had  the  disease.  No  weig'ht  can  be  given  to  this  statement, 
and  there  is  little  doubt  that  the  spores  referred  to  were  the 
ordinai-y  spores  that  are  always  being  deposited  from  the  at- 
mosphere of  rooms,  probably  those  of  Penicillium  glaucum. 

The  difllculty  of  tracing  conta^on  is  not  peculiar  to  cases 
of  rin^rworm.  I  have  seen  a  case  of  scabies  in  a  girl  living  in 
a  country-  house,  far  removed  from  a  town,  who  associated  ex- 
clusively with  her  parents  and  governess,  and  when  there  was 
no  other  known  case  in  the  neighborhood.  When  the  active 
agents  in  producing  a  disease  are  microscopic,  we  must  expect, 
from  time  to  time,  to  be  foiled  in  tracing  the  source  of  con- 
tagion. 

The  skin  of  different  persons,  and  different  parts  of  the  skin 
of  the  same  person,  vary  in  their  suitability  for  the  growth  of 
the  fungus.  It  does  not  grow,  except  in  extremely  rare  cases, 
in  the  scalp  of  adults,  and  it  grows  more  freely  in  moist  parts 
of  the  skin  than  in  parts  that  are  drj\  A  steamy  atmosphere, 
hydropathic  treatment,  the  moist  heat  of  the  tropics,  are  con- 
ditions that  favor  its  development. 

The  influence  of  moisture  in  the  development  of  ringworm 
is  shown  in  the  form  of  body-ringworm  common  in  tropical 
countries,  the  so-called  Burmese  or  Chinese  ringworm  or 
Dhobie's  itch.  The  skin  of  the  inner  surfaces  of  the  thighs 
being  constantly  bathed  in  moisture,  and  the  epidermis  of  the 
parts  being  naturally  thin,  the  fungus  is  enabled  to  root  itself 
in  that  part.     But  it  may  last  there  for  years  without  any 
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other  part  of  the  body  becoming  affected,  although  it  is  incon- 
ceivable that  in  washing  and  other  ways,  spores  are  not  car- 
ried indifferently  to  other  parts  of  the  surface.  It  is  also  cer^ 
tain  that  adults  may  in  many  cases  handle  children  affected 
with  ringworm  without  themselves  becoming  attacked  by  the 
disease,  although  it  is  beyond  doubt  that  their  hands,  and 
probably  other  parts  of  their  persons,  may  come  in  contact 
with  spores.  But  if  the  skin  of  some  persons  is  not  at  all 
liable  to  be  affected  by  ringworm,  and  if  some  parts  of  the 
skin  of  affected  persons  seem  to  be  proof  against  it,  we  are  led 
to  consider  whether,  in  a  perfectly  healthy  condition  of  the 
skin,  ringworm  can  develop  at  all.  It  has,  as  every  student 
of  the  literature  of  the  subject  well  knows,  been  stated  that 
sickly,  scrofulous,  and  delicate  children  are  more  liable  to  the 
disease  than  others.  This  is  a  matter  which  experience  alone 
can  decide.  My  own  experience  leads  me  to  believe  that,  while 
delicate  children  are  as  liable  to  the  disease  as  others,  yet  per- 
fectly healthy  children  with  excellent  constitutions  are  equally 
liable  to  it.  The  thin  delicate  epidermis  of  childhood  seems 
to  afford  a  natural  soil  for  the  fungus.  My  conviction  is 
strong  that  children  under  the  age  of  puberty,  particularly 
those  under  the  age  of  eight  or  nine,  are  all  of  them  capable  of 
developing  ringworm  if  brought  into  contact  with  the  fungus. 
At  the  same  time  there  is  no  doubt  that  the  rate  at  which  the 
disease  spreads  varies  much  in  different  children.  In  some 
exceptional  cases  of  young  children  a  large  part  of  the  head 
may  become  affected  with  great  rapidity;  while  in  others  the 
disease  will  be  found  limited  to  a  few  places,  even  if  it  has 
lasted  some  time.  It  is  quite  evident  that  the  scalp  of  some 
children  forms  a  more  suitable  nidus  for  the  disease  than  that 
of  others. 

It  is  also  verj''  probable  that  while  the  fungus  can  attack 
and  develop  in  the  beard  of  some  men,  causing  the  disease 
known  as  parasitic  sycosis,  in  that  of  most  men  it  is  probably 
incapable  of  taking  root.  The  great  frequency  of  ringworm 
of  the  scalp  in  London,  and  the  great  rarity  of  parasitic  syco- 
sis there,  seem  to  me  to  show  that  in  most  men  the  hairs  of 
the  beard  are  proof  against  Trichophyton  tonsurans. 

But  although  the  susceptibility  in  individuals  varies,  there 
is  no  reason  to  conclude  that  it  depends  on  a  feeble  or  sickly 
state  of  the  skin.    The  requisite  conditions  are,  there  is  reason 
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to  believe,  in  no  sense  pathological.  They  probably  consist  in 
certain  anatomical  peculiarities  of  the  epidermis  which  enable 
the  spore  to  come  within  reach  of  the  nutritive  juices  on  which 
it  lives,  and  in  the  moisture  which  probably  in  the  first  in- 
stance favors  its  attachment,  and  possibly  acts  on  the  cellulose 
envelope  of  the  spore. 

The  condition!)  of  development  are  found  in  the  highest 
degree  in  the  skin  of  young  animals  as  well  as  of  children. 
Calves  arc  more  liable  to  be  affected  than  cows,  and  young 
horses  than  old  ones.  Young  horses  bought  in  France  for  the 
cavalrj'  are,  I  understand,  frequently  found  affected,  particu- 
larly those  which  come  fi-om  certain  disti-icts.  It  would  seem 
that  as  there  are  cities  in  which  rinfrworm  is  unusually  preva- 
lent among  children,  so  thei-e  are  districts  in  which  it  is  ud- 
UBually  prevalent  among  young  horses.  In  both  cases  the 
nnnsual  frequency  is  doubtless  due  to  facilities  for  infection. 
There  is  no  more  reason  to  believe  that  a  special  delicacy  exists 
among  children  who  have  the  disease,  than  among  the  young 
horses  or  calves  among  which  it  prevails  sometimes  almost 
epidemically. 

The  common  idea  that  ringworm  is  associated  with  want 
of  personal  cleanliness  is  a  mistaken  one.  Dirt  affords  no 
pabulum  for  the  growth  of  Trichophyton,  and  as  a  matter  of 
fact  many  cases  which  I  see  come  from  families  in  which  the 
strictest  cleanliness  and  care  are  practised.  Whether  the  fre- 
quent sciubbing  of  the  head  of  a  closely  cropped  boy  with  soap 
and  water  would  prevent  the  fixing  of  the  spores  in  the  soil 
may  be  a  moot  question.  But  the  ordinary  Mashing  of  the 
head  in  boys  and  girls,  with  hair  of  the  ordinary  length,  seems 
to  exercise  neither  a  curative  nor  a  preventive  action. 

As  regards  the  pj-oportion  among  the  sexes,  it  has  been 
stated  that  the  disease  is  more  frequent  among  boys  than 
girls.  Considering  the  habits  of  boys  this  is  likely  to  be  the 
case.  But  apart  from  schools,  among  the  easy  classes,  I  find 
the  disease,  so  far  as  my  own  experience  goes,  sufficiently  fre- 
quent in  girls  to  show  that  sex  has  no  influence  on  the  soil. 

Rank  in  life  has  no  influence  on  the  frequency  of  the  dis- 
ease, I'xcept  that  among  the  very  poor  indifference  is  shown 
regarding  precautionary  measures. 


\ 


Patliology  and  Treatment  of  Ringworm.  739 

Pathology. 

The  pathology  of  ringworm  is  that  of  a  specific  inflamma- 
tion; its  special  characters  depending  on  the  effects  produced 
on  the  blood-vessels  of  the  cutis  by  the  growth  of  Trichophy- 
ton in  the  homy  layers  of  the  epidermis  and  root-sheaths  of- 
the  hairs. 

The  various  chronic  inflammatory  affections  of  the  skin 
owe  their  peculiar  manifestations  to  the  fact  that  the  cause  of 
each  of  them  exercises  its  injurious  influence  on  the  vascular 
structures  in  a  more  or  less  uniform  and  specific  way.  They 
have  all  of  them  certain  features  in  common^  and  each  of 
them  special  features  which  are  characteristic.  The  features 
which  ringworm  has  in  common  with  other  chronic  inflamma- 
tory affections  are  alterations  of  color  produced  by  congestion^ 
alterations  in  sensation  produced  by  the  influence  of  effusion 
on  the  nerves  (and  possibly  the  direct  influence  on  the  nerves 
of  foreign  substances  produced  by  the  fungus),  alterations  in 
size  caused  by  dilated  vessels,  and  the  usual  deposits  which 
accompany  inflammatory  congestion.  Of  the  four  classic 
symptoms  of  inflammation  we  have  thus  the  rubor,  dolor,  and 
tumor  more  or  less  clearly  represented. 

In  common  also  with  the  other  chronic  inflammatory  skin 
affections,  we  have  certain  products  of  inflammation.  There 
is  a  morbid  desquamation  of  the  epidermis;  either  simple  des- 
quamation in  the  form  of  dry  scales,  or  the  scales  are  agglu- 
tinated by  serous  or  purulent  discharge,  and  crusts  and  scabs 
are  formed. 

Of  the  special  features  of  the  inflammation  caused  by  Tri- 
chophyton are  to  be  adduced  the  peculiarities  of  its  localiza- 
tion, which  is  non-symmetrical,  and  the  fact  that  it  affects  by 
preference  certain  parts  of  the  body.  The  eruption  is  as  a 
rule  distinctly  marginated,  and  remains  superficial  except  in 
very  rare  instances,  leading  to  nothing  approaching  to  per- 
manent destruction  even  of  the  most  superficial  elements  of 
the  skin.  As  a  rule,  even  after  it  has  lasted  a  long  time,  it 
leaves  no  permanent  trace.  In  brief,  the  poison  by  which  this 
mfiammation  is  caused  is  sufficiently  powerful  to  lead  to  effu- 
sion from  the  blood-vessels  with  its  usual  results,  but  not  to 
cause  permanent  destruction  of  the  mucous  layer  of  the  epi- 
dermis or  connective  tissues  of  the  cutis. 
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The  histological  changes  which  accompany  this  inflamma- 
tion will  be  fully  dealt  with  in  treating  of  ringworm  of  the 
scalp. 

Although  the  growth  of  Trichophyton  always  runs  througrh 
the  same  staj^es  on  whatever  part  of  the  body  it  has  taken 
root,  and  although  the  pathological  changes  to  which  it  giws 
rise  are  always  essentially  the  same  in  their  nature,  yt^t  the 
clinical  appearances  which  it  causes,  and  the  management  of 
the  disease,  vary  according  to  the  region  which  is  infected.  It 
is  thus  wp  have  the  several  varieties  of  ringworm  known  as 
ringworm  of  the  head,  of  the  body,  of  the  nails,  of  the  tward, 
and  tropical  ringworm,  chiefly  affecting  the  inguinal  region. 
It  is  necessary,  therefore,  to  treat  of  ringworm  of  the  several 
regions  separately;  and  as  first  in  order  of  importance  I  shall 
begin  with  ringworm  of  the  scalp. 


CHAPTER  HI. 

RINGWORM  OP  THE  SCALP. 

Ringworm  of  the  scalp  is  so  rare  in  adults  that  it  may  be 
correctly  stated  to  be  exclusively  a  disease  of  children.  Lailler 
and  Hardy  have  stated  that  they  have  never  seen  a  case  in 
adults.  It  does,  however,  occur.  I  have  myself  seen  two 
cases,  one  of  them  being  that  of  a  woman,  who  had  a  patch 
about  the  size  of  a  shilling  in  the  centre  of  the  head,  half-way 
between  the  forehead  and  the  vertex.  She  contracted  the  dis- 
ease evidently  from  her  children,  who  suffered  from  it.  But 
there  is  no  doubt  of  its  very  great  rarity  in  adults.  This  is  a 
fact  which  it  is  important  to  bear  in  mind.  Some  years  ago  a 
lady  came  from  a  distance  to  consult  me  about  an  imagined 
ringworm  of  the  head.  For  six  months  extraordinary  precau- 
tions had  been  taken  in  the  household  to  prevent  her  giving 
ringworm  to  her  children,  precautions  that  led  to  the  very 
great  inconvenience,  if  not  distress,  of  all  the  members  of  her 
family.  What  she  was  really  suffering  from  was  a  circum- 
scribed patch  of  eczema,  originally  produced  by  an  irritating 
hair-wash;  and  the  disease  yielded  in  a  few  weeks  to  appro- 
priate remedies. 

Method  of  Examining  the  Head, — In  examining  the  head 
of  a  child  who  is  suspected  to  have  ringworm,  two  things  are 
requisite:  good  light  and  a  lens.  The  shorter  the  hair  the 
easier  the  examination.  In  the  case  of  a  boy  it  is  convenient 
to  pass  the  hand  close  to  the  scalp  and  move  it  slowly  against 
the  hair  in  the  direction  contrary  to  that  in  which  it  lies.  By 
this  means  it  is  possible  to  bring  into  clear  view  successively 
every  part  of  the  scalp.  In  the  case  of  a  girl  with  long  hair 
this  somewhat  rapid  method  is  not  practicable,  and  it  is  nec- 
essary to  use  both  hands  and  open  out  the  hair  in  successive 
gaps,  the  procedure  requiring  considerable  time  and  patience. 

As  regards  the  choice  of  a  lens,  any  ordinary  hand-lens,  or 
one  similar  to  that  used  by  watchmakers,  does  very  well.    The 
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magnifying?  power  desirable  is  from  two  to  three  diameters. 
A  person  with  acute  vision  may  dispense  nith  a  lens,  but  it  is 
certainly  an  advantage.  The  patient  bhotdd  be  placed  in  such 
a  position  that  a  good  light  will  fall  directly  upon  the  part 
examined. 

Progress. — An  attack  ot  ringworm  of  the  head  is  rarely 
obBcni'ed  from  the  beginning,  some  days  at  least  having 
elapsed  before  the  attention  of  parents  or  nurses  is  called  to 
the  appearances  which  lead  to  its  being  suspected. 

Sometimes  the  attention  is  excited  by  the  head  being  itchy. 
The  child  is  observed  to  scrat-ch,  and  when  it  is  examined,  part 
of  the  skin  is  found  to  differ  in  appearance  from  the  rest.  This 
itching,  which  is  probably  always  present,  may  be  so  sliglit  as 
not  to  attract  attention :  and  the  first  suspicion  of  something 
being  wrong  is  due  to  the  nurse  or  the  hair-cutter  obsen'ing 
that  parts  of  the  head  are  bald  or  scurfy. 

When  the  child  is  brought  for  examination,  it  is  found  that 
one  or  more  parts  of  the  scalp  have  undergone  certain  changes 
which  alTi'ct  both  the  surface  of  the  skin  and  the  hairs. 

Most  usually,  if  the  disease  has  been  detected  earlj',  one  or 
more  patches,  varying  in  size  from  a  split-pea  to  a  shilling, 
rather  discolored  and  more  or  less  covered  with  scurf  are 
found.  Thfj-  are  of  a  faint  brownish  color  or  of  a  brownish 
red,  or  the  color  may  be  only  very  slightly  changed. 

They  are,  as  a  rule,  slightly  raised  above  the  level  of  the 
surrounding  skin,  and  have  a  somewhat  dirty  scaly  appear- 
ance. Sometinies,  when  very  little  change  in  color  is  to  be 
observed  the  patch  is  conspicuous  chiefly  by  being  scaly. 
These  appearances  are  due  to  congestion  of  the  skin  caused  by 
the  parasite. 

Tlie  most  constant  symptom  is  desquamation  or  scaling. 
The  patch  is  usually  circumscribed,  and  a. scaly  circumscribed 
patch  on  the  head  of  a  child  must  always  be  viewed  with 
gi'ave  suspicion.  Cci'tain  appearances,  due  to  changes  in  the 
hairs  convert  the  suspicion  into  a  certainty,  and  the  first  thing 
wo  do  when  a  child  with  such  a  patch  or  patches  is  brought 
before  us,  is  to  examine  carefully  the  condition  of  the  hairs. 
To  understand  how  the  various  appearances  of  the  hairs  are 
produce<l,  it  is  necessary  to  premise  certain  facts  regarding 
the  relation  of  the  fungus  to  the  hair-shaft.  The  fungus  en- 
ters the  hair-shaft  near  the  hair-root  well  under  the  surface 
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of  the  skin,  and  grows  upward  into  the  shaft,  and  at  the  same 
time  with  great  luxuriance  between  the  sheaths  of  the  hair 
and  the  shaft. 

The  consequence  of  the  growth  of  the  fungus  in  the  hair 
follicle  is  the  production  of  epidermic  debris  around  the  hair- 
shaft,  which  again  leads  to  a  projection  of  the  epidermis  up- 
ward around  the  hair.    The  hair  is  seen  to  be  surrounded,  at 
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its  exit  from  the  scalp,  with  a  dull,  gray,  lustreless  sheath. 
The  projecting  cone  out  of  which  it  seems  to  grow  causes  an 
appearance  of  shagreen  or  goose-skin.  This  is  the  first  dis- 
tinctive sign  of  the  hair  being  affected  with  Trichophyton,  and 
of  the  disease  being  ringworm. 

But  the  growth  of  the  fungus  inside  the  shaft  of  the  hair 
leads  to  further  and  even  more  distinctive  appearances.  The 
closely  cemented  epithelial  cells,  out  of  which  the  hair  is  built 
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up,  are  dissociated  bv  Uie  masses  of  growing  Xnns^iS.  Tbo 
hair,  consequently,  becomes  thicker,  fatter,  and  loses  its  elas- 
ticity.  When  bent  under  the  fhiger  it  does  not  spring  back 
again  into  Its  normal  positicMi,  thus  contrasting  in  a  ver^- 
marked  manner  with  the  other  hcalthv  hairs  by  which  it  is 
(uirroiindcd. 

The  afrect4L-d  hairs  become  bent,  twisted,  and  no  longw  Ue 
in  a  parallel  direction  to  that  of  the  healthy  hairs  of  the  part 
of  the  head.  They  have  been  compared  appropriately  to  the 
stalks  of  com  beal^u  down  by  windi^  and  rain;  the  stem  being 
broken  they  no  longer  regain  their  former  portion. 

As  the  fungruB  grows  the  hair  breaks  olT  entirely,  the  outer 
part  disappears  and  is  can-ied  away  by  the  comb  or  brush  to 
other  parts  of  the  head,  where  it  deposits  some  of  the  spores 
by  which  it  is  loaded,  and  new  foci  of  the  disease  are  started. 
The  hair  does  not  break  off  qtiite  on  a  level  with  the  skin,  a 
stump  usually  of  about  ^i^  to  {  of  an  inch  being  left. 

The  same  physical  qualities  which  characterized  the  hair 
before  it  broke  are  retained  by  the  stump.  After  all  the  hairs 
in  and  around  the  patch  are  closely  cut,  the  stumps  of  the 
'  diseased  hiurs  xre  found  to  di9^  from  other  short  hairs  which 
may  be  of  the  same  length.  They  point  in  various  directions, 
are  thick  and  distorted,  and  have  a  lusti-eless  appearance. 
These  stumps  form  the  most  characteristic  sign  of  the  disease, 
and  the  relations  of  the  stump  to  the  uninfected  hail's  give 
I'ise  to  varieties  of  ringworm  which  have  been  divided  some- 
what arbitrarily  into  classes,  but  which  pass  indefinitely  into 
each  other. 

A  patch  of  ringworm  may  present  a  well-marginated  ap- 
pearance; all  the  hairs  within  the  margin  having  broken  and 
nothing  being  left  but  short  stumps  growing  out  of  minute, 
slightly  elevated  cones  of  epidermis.  If  left  to  itself  the  size 
of  this  patch  gradually  inci-eases.  This  form  is  the  typical 
tinea  tonsurans;  and,  except  in  size  and  position  (sometimes 
even  in  these  respects),  simulates  with  great  closeness  the 
priest's  tonsure.  The  scaly,  bald  patch,  the  surface  of  which 
is  studded  with  irregular  stumps  of  hairs,  presents  a  distinc- 
tive appearance  which  is  hardly  mistakable  by  those  who  have 
.seen  it  once.  It  is  well  recognized  by  women  of  the  poorer 
classes  in  our  large  cities,  certainly  in  London. 

But  the  tonsure  may  not  be  clean.     It  is  certain  that  of 
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the  hairs  of  the  scalp  of  the  same  individual  all  are  not  equally 
readily  affected  by  Trichophyton  tonsurans.  Consequently 
we  liave  areas  containing  a  certain  proportion  of  stumps,  and 
a  certain  number  of  long,  unaffected  hairs.  We  have  thus 
patches  in  which  the  hair  is  thin,  with  characteristic  stumps 


Fro.  II.— A  Hatr  TrMted  wltli  Stnmg  PotMb  KluUon,  hj  which  It  hu  been  Bant.  A 
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distributed  in  smaller  or  greater  numbers  between  the  hairs. 
But  even  in  this  case  the  hairs  which  at  first  withstood  the 
disease  in  most  cases  gradually  succumb.  The  number  of  un- 
affected hairs  becomes  steadily  fewer,  and  the  number  of 
stumps  larger,  until,  eventually,  we  have  the  tonsure  com- 
plete. 
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The  distribution  of  the  fungiis  among  the  hairs  may  follow 
a  still  more  irregular  course.  In  addition  to  one  or  several 
more  oi-  less  complete  tonsui'es  we  may  have  a  number  of 
isolated  stumps  scattered  among  the  healthy  hairs;  only  ob- 
served by  being  carefully  looked  for,  and  verj"  apt  to  escape 
the  attention  of  the  patient's  friends.  It  is  never  safe  to  ac- 
cept the  statement  of  parents  and  nurses  i-egarding  the  extent 
of  the  disease.  Their  attention  is  confined,  as  a  rule,  to  the 
one  or  more  defined  patches;  and  they  are  in  complete  ignor- 
ance of  the  existence  of  discrete,  isolated,  diseased  stumps. 

It  is  in  this  form  of  ringworm,  characterized  by  solitaiy 
stumps,  that  the  diagnosis  presents  difficulty  and  requires  a 
trained  eye.  Boys  allected  with  it  are  sent  back  again  and 
again  by  the  medical  ofBcers  of  schools  after  their  parents, 
and  sometimes  their  medical  attendants,  have  considered  the 
disease  cured.  In  this  form  again  the  characteristic  sign  is 
the  stump. 

Turning  our  attention  from  the  hairs  back  to  the  scalp,  we 
find  again  considerable  differences  in  its  behanor,  and  these 
differences  have  been  and  may  be  taken  as  a  basis  for  estab- 
lishing an  indefinite  number  of  varieties  of  the  disease. 

I  have  already  stated  that  the  characteristic  reddish -brown 
color  of  the  patches  may  be  scarcely  perceptible  or  even  ab- 
sent. Tlie  color  of  the  ringworm-patch  may  be  a  bluish-gray, 
this  effect  being  produced  by  the  accumulation  of  epidermic 
debris,  or  it  may  not  differ  at  all  fi-om  the  color  of  the  sur- 
rounding skin.  No  visible  sign  of  congestion  may  be  present. 
Again,  as  regards  scaliness  and  desquamation,  the  signs  may 
be  reduced  to  a  minimum:  the  epidermic  scales  maybe  pro- 
duced so  slightly  in  excess  as  not  to  strike  the  eye.  But  this 
sign  is  never  entirely  absent  around  the  stumps  where  partially 
detached  epidermic  scales  may  usually  be  seen. 

The  changes  of  color  pi-oduced  by  lesions  of  a  more  pro- 
nounced character  than  desquamation,  by  the  formation, 
namely,  of  papules  or  pustules,  need  not  be  separately  de- 
scribed. 

So  far  we  have  limited  ourselves  to  the  appearances  pro- 
duced by  desquamation,  tlie  most  common  accompaniment  of 
disease  of  the  liaii's.  In  other  cases  the  symptoms  are  of  a 
more  pronounced  type.  The  inflammation  of  the  hair-follicle 
produced  by  the  parasite  may  be  so  acute  that  an  inflamma- 
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tory  papule  is  formed  around  the  base  of  each  affected  hair. 
This  papule^  which  is  red  and  projecting,  may  not  advance  to 
a  further  stage,  although  usually  it  is  only  transitional  to 
that  of  a  vesicle  and  pustule. 

A  minute  pustule  may  be  found  around  the  base  of  each 
hair.  In  some  rare  cases  the  entrance  of  Trichophyton  into 
a  hair-follicle  leads  at  once  to  suppuration,  one  or  more  affected 
hairs  are  cast  off  with  the  pus,  the  hair  follicle  is  destroyed, 
and  a  small  bald  patch  remains.    The  disease  is  cured. 

There  are  other  cases  in  which  the  lesions  can  hardly  be 
termed  either  papule,  vesicle,  or  pustule.  We  may  find  a  series 
of  raised  inflammatory  patches  covered  with  scabs,  which, 
when  they  are  removed,  lay  bare  an  oozing  surface.  These 
patches  are  scattered  discretely  over  the  head,  the  lesion 
somewhat  resembling  that  of  a  boil.  But  the  appearance  is 
not  exactly  that  of  a  boil.  The  inflamed  area  is  irregular,  is 
never  quite  circular,  is  usually  flattened  at  the  top,  and  scabs 
more  than  a  boil  does. 

This  form  is  likely  to  be  confounded  with  simple  eczema, 
more  particularly  as  there  are  usually  not  many  diseased 
hairs.  It  is  apt  to  be  chronic,  as  the  inflammation  is  not  suf- 
ficiently acute  to  lead  to  the  destruction  of  the  hair  and  a 
spontaneous  cure. 

It  is  evident  that  an  almost  unlimited  variety  of  clinical 
pictures  may  be  drawn  of  the  appearances  produced  by  these 
varying  conditions  of  the  affected  skin  and  the  diseased  hairs, 
but  in  practice  the  various  types  which  might  be  described 
from  the  extreme  cases  are  practically  found  so  to  run  into 
each  other  that  it  is  ver^'^  doubtful  whether  it  is  useful  to 
make  distinctions  which  must  always  be  more  or  less  arbi- 
trary. 

Nor  is  there  any  well-defined  limit  as  regards  time.  A 
ringworm  which  has  lasted  a  fortnight,  and  which  is  spread- 
ing rapidly,  might  well  be  termed  acute,  and  a  ringworm 
which  has  lasted  two  years  and  is  not  spreading  may,  with 
perfect  accuracy,  be  termed  chronic.  But  that  after  all  may 
not  express  more  than  that  the  one  case  has  lasted  a  short 
time,  and  the  other  a  long  time.  A  ringworm  that  has  lasted 
three  months  is  often  indistinguishable  in  appearance  from 
one  that  has  lasted  three  years.  It  is  quite  permissible  to 
speak  of  chronic  and  acute  ringworm;  but  as  the  symptoms 
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and  pathological  conclitioDs  are  essentially  the  same  in  both 
cases,  for  practical  purposes  chronic  and  acutt-  ringworm  need 
not  be  placi'd  in  separate  categories. 

Special  attention  imist.  however,  bo  direcl'ed  to  the  variety 
of  ringworm  in  which,  from  the  resistance  on  the  part  of  many 
of  the  hairs  to  the  development  of  the  fungus,  we  have,  instead 
of  well-defined  patches,  numbers  of  isolated  stumps  scattered 
over  the  head.  Very  often  this  condition  is  associated  with 
one  more  or  less  well-defined  patch  on  one  part  of  the  head, 
often  on  the  vertex.  As  the  source  of  infection  in  many  such 
cases  has  been  long  in  operation,  and  as  these  isolated  hairs 
have  not  become  the  centre  of  new  tonsures,  we  are  bound  to 
assume  that  for  a  time,  at  least,  a  largo  proportion  of  hairs  in 
the  head  of  the  individual  are  not  susceptible  to  infection. 
What  this  condition  of  non-susceptibility  is  can  only  be  mat- 
ter of  conjecture. 

We  know  that  the  hairs  of  the  scalp  of  the  adult  are  not. 
susceptible  of  ringworm,  and  it  is  possible,  even  probable,  that 
in  the  cases  we  are  describing  a  great  majority  of  the  hairs 
have  xmdergone  the  change,  whatever  it  may  be,  which  en- 
ables the  hairs  after  puberty  to  withstand  Trichophyton. 
These  cases  arc  in  many  senses  important.  They  are  exceed- 
ingly obstinate  as  regards  treatment;  possibly  the  veiy  con- 
dition which  enables  some  of  the  hairs  to  resist  the  fungus, 
renders  treatment  more  futile  in  the  hairs  which  have  become 
affected.  They  are  further  important  because  they  are  apt  to 
be  overlooked,  and  so  long  as  they  exist  the  patient  is  not  safe 
against  fresh  and  further  extension  of  the  disease,  and  he  is  a 
perennial  source  of  infection  to  other  cliildren.  I  have  known 
boys  in  which  this  form  existed  go  on  a  long  time  without  any 
extension  whatever  of  the  disease,  a  few  isolated  obstinate 
hairs  remaining  to  defj-  treatment  unless  they  were  destroyed 
altogether. 

When  there  is  reason  to  believe  in  the  existence  of  tliis 
form  of  scattered  or  isolated  ringworm,  the  patient's  hair 
sliould  be  closely  cut,  being  kept  not  longer  than  from  one- 
fourth  to  one-third  of  an  inch,  and  the  stumps  carefully  sought 
for  in  a  good  light  by  passing  the  forefinger  of  the  left  hand 
slowly  against  the  hair,  while  the  scalp  is  carefully  examined 
with  thL'  assistance  of  a  lens,  which  is  held  in  the  right  hand. 
When  the  stump  is  detected  its  position  should  be  marked 
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with  an  aniline  pencil,  a  drop  of  ink,  or  a  minute  drop  of  solu- 
tion  of  nitrate  of  silver,  so  as  to  mark  its  position;  otherwise 
it  may  be  impossible  to  find  it  again.  The  examination  of 
such  a  head  requires  much  time  and  patience;  and  parents 
and  nurses  of  sufficient  intelligence  and  good-will  for  this  pur- 
pose are  not  the  rule.  It  will  be  observed  that  in  this  form 
also  the  only  criterion  is  the  existence  of  the  stump.  No 
broken  hair,  no  certainty  of  ringworm. 

Occasionally  the  detection  of  the  stump  is  rendered  un- 
usually difficult  by  the  fact  of  its  having  broken  at  the  level 
of  the  follicle.  In  this  case  instead  of  a  projecting  stump,  a 
minute  black  plug  takes  the  place  of  the  hair.  Such  a  black 
plug  is  in  itself  very  suspicious,  and  should  be  watched.  As 
the  hair  does  not  cease  to  grow,  in  a  few  days  the  black  point 
will  have  developed  into  a  minute  stump. 

The  appearances  caused  by  ringworm  of  the  head  are,  as  a 
rule,  the  more  striking  the  darker  the  hair  of  the  individual. 
When  the  hair  is  fine  and  fair  the  general  appearance  catches 
the  eye  less  readily,  and  the  individual  stumps  are  much  more 
difficult  to  observe. 

Although  a  patch  of  ringworm  is  usually  more  or  less  cir- 
cular it  is  not  always  so;  it  may  be  elongated  or  oval,  or,  while 
retaining  these  forms  as  a  whole,  the  borders  may  be  more  or 
less  irregular.  The  latter  condition  is  present  in  all  degrees 
in  different  cases  until  we  come  to  patches  which  are  not  cir- 
cumscribed at  all,  the  complete,  or  almost  complete,  baldness 
in  the  centre  of  the  patch  becoming  less  and  less  marked  as 
we  pass  from  the  centre. 

The  coalescence  of  two  or  more  patches  sometimes  leads  to 
a  gyrate  form. 

The  rapidity  with  which  the  disease  progresses  varies  very 
greatly.  In  some  children  it  runs  a  rapid  course,  large  bald 
patches  being  formed  within  a  few  weeks.  In  very  young 
children  the  progress  is  even  quicker.  In  a  child  between  two 
and  three  years  old  with  fair  hair  I  have  observed  the  disease 
sweep  over  the  entire  scalp  with  great  rapidity.  But  these 
cases  are  exceptional,  usually  weeks  elapse  before  the  patches 
acquire  much  size.  Accurate  data  regarding  the  time  re- 
quired, in  an  average  number  of  cases,  for  the  disease  to 
spread  over  a  large  part  of  the  head  are  not  easily  obtained, 
because  treatment,  however  ineffectual  it  may  often  be  in 


quirkly  curing  the  disease,  is  at  least  tu  be  credited  witli  the 
spei-dy  arrest  of  its  exteoskn. 

The  dilTervDces  in  the  rapidity  with  which  tbi*  head  is  En- 
vftded  in  dilTiTn'tit  children  are  not  caused  by  any  ratyin;^ 
Tinilmce  of  t)ie  fun^ts,  but  depend  exclusively  on  the  fact 
that  the  head  of  one  chile!  forms  a  more  favorable  soil  than 
the  head  of  another,  and  it  is  almost  certainly  the  case  that 
one  part  of  the  head  of  the  same  child  favors  development 
tnoro  than  anotliT  part. 

Differential  Diagnosis, — Although  with  can.*  thv  diairno- 
BiB  of  ringworm  of  the  scalp  is  always,  or  oeariy  atwaji-s,  to  be 
made  without  the  use  of  the  microscope,  yet  there  are  certain 
di8(>»ses  from  which  there  may  he  some  difficulty  in  distio- 
ffoishin^  it.  The  superficial  inflammation  of  the  .scalp  caused 
by  Trichopbrton  may  be  considerL-d  an  artificial  eczema,  and 
the  question  may  arise  when  the  patient  is  brought  for  exam- 
ination as  to  whether  we  have  to  deal  with  riDgA*-orm  or  with 
simple  eczema.  As  a  rule  the  diagnosis  is  not  difficult,  but 
there  are  cases  in  which  we  are  g-Iad  to  confirm  our  opinion 
,  \ts  microscopical  examination  of  the  hairs.  Simple  eczema  of 
Wie  head  is,  however,  attended  with  much  greater  itching 
than  is  the  case  with  ringworm,  and  in  young  children  i.s  usu- 
ally spread  over  a  large  surface  and  not  limited  to  defined 
patches,  and  notwithstanding  that  a  considerable  portion  of 
the  head  may  be  covered  with  crusts  and  exude  serum  abun- 
dantly, the  broken  hairs  distinctive  of  ring%vomi  arc  not  fond. 
It  has  been  stated  as  a  diagnostic  sign  that  while  the  hairs 
in  ringworm  come  out  easily  tlioy  are  tlrm  in  eczema.  This 
is  by  no  means  always  the  case.  In  any  inflammation  of  the 
scalp  which  penetrates  sufiiciently  deeply  the  hairs  maybe- 
come  somewhat  loose,  and  I  have  in  cases  of  eczema  capitis 
extracted  hairs  from  an  Inflltratetl  and  oozing  surface  which 
came  out  with  very  little  traction. 

There  are  cases  which  present  unusual  difficulty.  I  have 
under  my  care  at  the  present  time  a  boy  who  had  extensive 
ringworm  of  the  scalp  which  yielded  to  treatment,  with  the 
exception  of  one  small  patch  about  the  size  of  a  threepenny 
piece  on  the  vertex,  This  patch  contains  a  few  obstinate 
stumps  which  have  been  rebellious  to  all  ordinary-  remedies. 
One  day  the  boy  was  brought  to  me  presenting  a  great  num- 
ber of  isolated  patches  over  his  head  vai'j'ing  in  size  from  a 
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split  pea  to  a  shillings  but  the  patches  were  not  round,  and 
had  no  uniform  shape.  They  were  covered  with  thick  crusts, 
and  when  the  crusts  were  removed  the  base  on  which  they 
rested  was  found  to  be  swollen,  red,  ^nd  oozing  a  clear  serum. 
It  was  impossible  to  shut  out  the  suggestion  that  infection 
had  been  carried  from  the  old  obstinate  patch  to  other  parts 
of  the  head,  and  that  we  had  to  deal  with  an  outbreak  of 
acute  pustular  ringworm.  But  there  were  no  broken  hairs 
and  no  stumps,  although  the  hairs  came  out  easily.  There 
were  a  few  pustules  on  the  face,  and  within  a  few  da,ys  his 
face  and  ears  presented  the  appearance  of  an  ordinary  impetig- 
inous eczema.  The  microscope  showed  that  the  patches  were 
not  of  the  nature  of  ringworm,  and  the  result  of  treatment 
showed  that  we  had  to  deal  with  a  case  of  simple  eczema. 

Another  form  of  artificial  eczema  is  liable  to  be  confounded 
with  ringworm  of  the  head,  namely,  that  which  is  caused  b^'- 
pediculi.  Pediculosis  capitis  occurs  more  especially  on  the 
occipital  region.  The  symptoms  are  so  far  acute  that  an  ooz- 
ing crusted  eczema  occurs  in  a  great  many  detached  points. 
The  inflamed  patches  are  found  most  plentiful  toward  the 
nape,  on  which  there  are  generally  signs  of  scratching,  the 
appearance  is  characteristic  enough  to  be  unmistakable  by 
those  who  are  familiar  with  it,  and  the  diagnosis  need  hardly 
depend  on  detecting  pediculi,  as  in  a  susceptible  child  one  or 
two  are  enough  to  excite  an  extensive  eruption.  The  patches 
are  small  and  bear  the  marks  of  scratching,  and  the  hair  is 
matted  and  moist.  There  is,  of  course,  an  absence  of  stumps, 
and  above  all  the  disease  is  rapidly  cured  by  appropriate 
treatment  with  any  of  the  well-known  applications  which  de- 
stroy pediculi. 

Pityriasis  of  the  head  can  hardly  be  mistaken  for  ring- 
worm. Is  it  not  an  affection  to  which  children  are  liable,  oc- 
curring most  frequently  in  young  adults.  The  surface  of  the 
scalp  is  slightly  reddened  and  there  is  an  abundant  formation 
of  fine  branny  scales  which  are  found  mixed  loosely  with  the 
hair.  Although  if  the  disease  persists  it  is  apt  to  lead  to  pre- 
mature baldness,  it  leads  to  no  breaking  of  the  hairs  and  no 
stumps  are  found. 

Seborrhoea  capitis  might  possibly  be  confounded  with  ring- 
worm. It  is  an  affection  quite  distinct  from  pityriasis  capitis, 
being  caused  by  an  excessive  secretion  of  sebum.    The  hairs 
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are  matt«d  together  or  j^lued  to  the  scalp.  The  scales  and 
crusts  thus  formed  are  usually  far  in  excess  of  th«ee  known  in 
ringworm.  Tliey  adhere  to  the  skin,  which  is,  however,  not 
tho  seat  of  any  acute  inQamniation,  and  usually  they  form  a 
lnv^v  coheivnt'  crust  which  extends  in  a  sheet  over  a  con^der- 
ablc  part  of  the  head.  Although  this  affection  also  leads  to 
baldness  when  long  persistent,  it  does  so  by  a  ^aduai  oblitera- 
tion of  the  hair-follicles  and  not  by  the  destruction  of  indi- 
vidual hairs.  If  the  greasy  masses  are  first  softenend  with  oil 
and  then  washed  with  soap  and  water,  the  absence  of  ring- 
worm hail's  and  stumps  will  be  apparent. 

Psoriasis  capitis  might  easdy  be  mistaken  for  ringworm. 
Psoriasis  occurs  on  the  scalp  in  the  form  of  small  or  large, 
usually  small,  patches,  circumscribed  and  chronic.  The  scales 
on  the  patch  are  thicker  and  more  coherent  than  is  usually 
the  case  in  ringworm,  and  are  not  glued  together  like  scales 
111  sebon-hcea.  Usually  there  is  a  history*  or  the  actual  pres- 
ence of  psoriasis  on  other  parts  of  the  body,  more  particularly 
on  its  common  seats.  Its  presence  on  these  positions  facili- 
tates the  diagnosis.  The  hairs  on  the  scalp  will  be  found  to 
■  l>e  growing  unbroken  in  the  patch. 

Tlie  disease,  however,  with  which  ringworm  of  the  scalp 
is  most  apt  to  be,  and  is  most  frequently,  confounded,  is  alo- 
pecia areata.  As  a  rule  the  diagnosis  between  these  affections 
is  easy.  Sometimes  it  is  difficult,  but  I  believe  that  without 
having  recourse  to  microscopical  examination,  an  accurate 
diagnosis  is  always  possible.  The  most  striking  diflerence 
between  a  patch  of  ^ing^\■orm  and  a  patch  of  alopecia  areata 
is  the  absence  of  scales  and  stumps  in  the  latter.  The  bald 
patch  of  alopecia  aivata  is  entirely  hairless,  the  skin  being 
white  and  smooth,  and  often  appropriately  likened  to  the  sur- 
face of  a  billianl-ball.  But  the  difficulty  has  arisen  because  it 
has  not  been  recognized  that  these  characteristic  conditions 
are  not  absolute.  In  a  great  number  of  cases  of  alopecia 
areatii  very  fine  short  stumps  are  found  on  the  border  of  the 
patch;  and  in  some  cases,  if  carefully  looked  for,  and  if  the 
part  has  not  been  I'ecently  washed,  very  delicate  scales  may 
be  detected.  It  does  not  require  iiuich  practice  to  detect  the 
fine  stumps;  the  scales  usuiilly  escape  observation.  But  these 
stumps  ought  not  to  be  confounded  with  those  of  ringworm. 
They  are  all  broken  off  on  a  level  with  the  skin,  so  much  so 
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that  it  is  difficult  with  fine  forceps  to  get  sufficient  hold  to 
extract  them.  They  do  not  present  the  irregular  and  unsym- 
metrical  appearance  of  the  stumps  of  ringworm,  which,  even 
when  some  of  them  are  very  short,  will  always  in  part  be 
found  to  project  sufficiently  to  show  that  the  hair  is  bent  and 
twisted.  Familiarity  with  the  two  diseases  is  sufficient  to 
prevent  the  stumps  of  the  one  being  confounded  with  those  of 
the  other.  But  even  without  this  familiarity  the  diagnosis  is 
fortunately  made  easy  by  the  microscope,  the  stump  of  ring- 
worm being  full  of  spores  of  Trichophyton,  that  of  alopecia 
containing  none. 

On  the  other  hand,  a  patch  of  ringworm  may,  very  rarely, 
simulate  alopecia  areata.  If  the  inflammation  caused  by  Tri- 
chophyton leads  to  suppuration  and  the  destruction  of  the 
follicle,  we  may  have  the  patch  left  white  and  bald;  but  if  the 
disease  is  active,  the  characteristic  signs  of  ringworm  will  be 
found  on  the  margin  of  the  patch. 

Cases  are  occasionally  described  of  alopecia  and  ringworm 
existing  on  the  head  of  the  same  child  at  the  same  time. 
There  is  no  reason  why  the  two  diseases  should  not  co-exist. 
Where  yingworm  is  very  common,  it  would  be  extraordinary 
if,  from  time  to  time,  a  ringworm  child  did  not,  as  well  as  any 
other  child,  contract  alopecia  areata.  But,  without  throwing 
any  doubt  on  the  fact  of  their  occasional  co-existence,  I  am 
satisfied  from  observation  of  alleged  cases  that  some  of  them 
at  least  are  cases  of  ringworm  in  which  baldness  caused  by 
Trichophyton  has  been  mistaken  for  alopecia.  There  is  abso- 
lutely no  connection  between  the  two  diseases. 

Favus  can  hardly  be  mistaken  for  ringworm.  It  should 
certainly  not  be  mistaken  by  any  one  who  had  seen  a  case  or 
who  had  even  seen  a  good  picture  of  one.  And  any  one  at  all 
familiar  with  ringworm  would  at  once,  in  a  case  of  favus,  rec- 
ognize that  he  was  dealing  with  something  different.  The  so- 
called  cups  of  favus  are  perfectly  characteristic.  The  disease 
is  a  comparatively  rare  one,  and  its  fungus  can  be  distin- 
guished by  the  microscope. 

To  resume,  the  criterion  on  which  we  must  always  fall 
back  in  distinguishing  ringworm  of  the  scalp  from  the  other 
diseases  we  have  mentioned  is  the  existence  of  broken  hairs  or 
stumps.  In  no  other  of  these  diseases,  except  favus  and  alo- 
pecia areata,  do  the  hairs  break.    With  favus  a  mistake  is 
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hardly  possible  and  would  be  inexcusable.  With  alopecia 
Areata  the  nppearance  of  the  stumps  is  characteristic,  and 
ivliere  the  clinical  experience  of  the  observer  is  not  sufficient 
to  establish  a  diagnosis,  the  microscope  will  decide  the  ques- 
tion. 

Although  the  naked-eye  appearances  are  thus  sufficient  to 
establish  the  diagnosis,  we  have,  fortunately,  a  means  of  mak- 
iHg  the  diagnosis  certain  by  examining  for  the  presence  of 
Trichophyton  iu  tlie  hairs.  The  methods  of  examination  are 
very  simple,  and  very  little  familiarity  with  the  use  of  the 
microscope  is  retjuired  to  enable  any  one  who  chooses  to  be- 
come more  or  less  expert. 

Microscopical  Examination  of  the  ffairs. — Simple  as  the 
examination  of  a  hair  for  ringworni-spoi-ca  is,  it  requires  an 
elementary  acquaintance  with  the  use  of  the  microscope  and 
a  certain  familiarity  with  the  appearance  of  Trichophyton. 
No  one  would  like  to  take  the  responsibility  of  pronouncing 
that  a  hair  contained  the  fungus  who  had  never  seen  the  fun- 
gus befoi-e.  The  necessary  familiarity  should  be  acquired  by 
everj'  practitioner,  and  fortunately  this  is  not  difficult  to  ac- 
complish. Stumps  should  be  extracted  from  a  recognized 
patch  of  ringworm,  and  one  or  more  examined. 

The  usual  and  best  mode  of  examination  is  to  place  the 
stump  in  a  drop  of  liquor  potassje,  or  of  an  aqueous  solution  of 
potash,  and  wait  for  a  short  time  before  examining.  The 
effect  of  the  potash  is  to  dissolve  out  fatty  matters,  and  to 
dissociate  the  epithelial  cells  of  the  hair  and  thus  to  bring  the 
fungus  clearly  into  view.  When  time  is  an  object  it  is  well  to 
use  a  strong  solution  of  potash.  For  this  reason  I  generally 
use  a  10  or  20  per  cent  solution,  and  for  ordinarj-  purposes  I 
find  this  is  a  convenient  strength.  Where  it  is  for  some  rea- 
son desirable  to  preserve  the  hair  as  a  preparation,  a  weak 
solution,  say  5  per  cent,  is  best;  where  it  is  desirable  {for  ex- 
ample, in  a  stump  loaded  with  fatty  matters)  to  split  the  hair 
to  pieces  and  lay  bare  the  fungus  as  rapidly  and  thoroughly 
as  possible,  30  percent  should  be  used.  But  as  a  rule  ordinar>' 
liquor  potassfe  acts  ver,'*'  well. 

In  some  cases  the  hair  is  so  charged  with  oil-globules  that 
it  is  impossible,  even  after  the  widest  experience,  to  tell 
whether  we  arc  looking  ;it  miiuite  droplets  of  oil  or  at  spores. 
Id  such  cases  it  is  necessary  to  dissolve  the  oil,  and  ether, 


^^ 


Pathology  and  Treatment  of  Ringworm.  755 

chloroform,  and  alcohol  are  recommended  for  the  purpose. 
But  even  in  such  cases  a  strong  solution  of  potash  is  suffi- 
cient if  we  can  afford  to  wait.  If  a  drop  of  20-per-cent  solu- 
tion is  used  we  shall  find  in  half  an  hour  that  the  oil-globules 
have  disappeared^  and  that  the  duller,  less-refractive  spores 
have  come  into  view. 

The  spores  of  Trichophyton  as  observed  in  a  hair  are  not 
always  equally  round,  when  they  are  closely  packed  in  masses. 
Their  naturally  round  shape  is  somewhat  modified  by  mutual 
compression,  and  they  may  sometimes  be  more  correctly  de- 
scribed as  rounded  with  a  tendency  to  an  oblong  shape.  They 
are  best  recognized  by  their  fairly  uniform  size,  which  is  con- 
siderably smaller  than  that  of  a  red  blood-corpuscle,  and  by 
the  manner  in  w^hich  they  are  closely  packed  in  the  hair. 

Although  there  are  mycelia  in  the  hair  shaft,  these  are  not 
usually  seen  in  ordinary  examinations,  but  after  a  strong 
solution  of  potash  is  allowed  to  act  for  some  time,  they  are 
brought  into  view.  Indeed,  whenever  we  find  masses  of  spores 
we  know  that  there  are,  or  have  been,  mycelia,  for  it  is  in  the 
mycelium  that  the  spore  is  produced. 

However,  what  is  usually  seen  in  the  ringworm  hair  or 
stump  is  a  mass  of  spores  in  which  a  tendency  to  linear  ar- 
rangement may  be  observed.  This  is  not  the  appearance  seen 
if  we  chance  to  examine  a  hair  which  has  just  been  attacked 
by  the  fungus.  In  such  a  hair  we  often  find  the  hair-shaft 
intact  and  entirely  free  from  spores,  but  in  the  root-sheath 
which  is  extracted  with  the  hair  we  find  mycelium  ramifying 
luxuriantly.  In  such  a  hair  the  naked-eye  signs  of  ringworm 
have  not  been  developed,  the  hair-shaft  being  sound  and  un- 
broken. 

In  dark-haired  children  (as  in  black  horses),  when  the  hairs 
have  been  long  affected  by  Trichophyton  we  sometimes  find 
on  splitting  the  hairs  with  strong  solution  of  potash  that  the 
mycelium  is  loaded^  with  pigment,  and  in  the  horse  particu- 
larly I  have  found  free  spores  the  walls  of  which  were  black 
with  pigment. 

As  an  example  of  this  infection  or  absorption  of  pigment 
by  mycelium  of  Trichophyton,  I  give  an  engraving  of  the  ap- 
pearance found  in  a  ringworm-hair  from  a  dark -haired  girl, 
who  was  the  subject  of  chronic  ringworm.  The  drawing  also 
illustrates  the  existence  of  mycelium  in  which  spores  have  not 
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yet  formed  in  the  shaft  of  a  hair.  It  further  shows  how 
deeply  in  the  hair  the  fun^jus  grows.  In  these  instances  we 
have  the  mycelia  growing  close  to  the  vei'y  limits  of  the  homy 
substance,  stopping'  before  they  touch  the  U^ing  cells  of  the 
hair-papilla,  but  near  enough  to  be  favorably  situated  (or 
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and  la  mora  plentiful  Iniomeof  the  dlrlsloiis  than  In  otliers,  tbe  Hpta  apparenUy  forming 
obetacies  to  lla  easy  diSualoll. 


absorption  of  the  pigment  with  which  the  root  of  the  hair 
richly  supplied. 

Pathology   of  Ringworm   of  the   Scalp. — Symptoms 
marked  as  those  which  have  just  been  described  point  to 
special  histology  of  ringworm,  and  a  study  of  the  histologii 
changes  necessarily  leads  to  speculation  regarding  the  mech< 
anisin   by  which  the  growth  of    the  fungus  has  produced 
them. 
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At  the  outset  we  are  met  by  the  question  of  the  exact  ana- 
tomical position  of  the  fungus.  Kuchenmeister  stated  in  1855, 
that  the  parasite  can  only  live  and  increase  in  the  substance 
of  the  hair-shaft  itself  and  in  the  crusts  which  are  found  on 
the  scalp;  and  that  it  is  never  found  between  the  cells  of  the 
epidermis.  Kaposi^  on  the  other  hand,  has  stated  that  the 
fungus  is  found  between  the  cells  of  the  root-sheath.  In  more 
recent  times  Dr.  Robinson,  of  New  York,  has  stated  that  coni- 
dia  are  found  even  in  the  perifollicular  tissue;  and  in  his 
"  Manual  of  Dermatology  *'  (p.  594)  he  gives  an  engraving,  in 
the  explanation  of  which  he  states  that  spores  and  mycelia 
are  seen  in  the  mucous  layer  and  in  the  corium. 

I  am  able  to  confirm  the  statements  of  Kuchenmeister,  and 
am  unable  to  explain  those  of  Dr.  Robinson.  The  subject  was 
carefully  investigated  by  myself  in  the  skin  of  the  horse  in 
1878.  A  great  many  sections  were  examined,  and  in  no  one 
instance  were  the  spores  found  in  the  rete  mucosum  or  in  the 
corium.  They  were  found  invariably  between  the  hair-shaft 
and  the  inner  root-sheath  of  the  hair.  The  spores  were  seen 
so  distinctly  in  these  sections  that  if  they  had  passed  into  the 
connective  tissue  or  root-sheaths  they  would  necessarily  have 
been  seen  there. 

Dr.  Frederick  Taylor  presented  a  paper  to  the  Royal  Medi- 
cal and  Chirurgical  Society,  in  which  he  came  to  the  same  con- 
clusions for  the  human  subject  as  those  which  I  had  come  to 
regarding  the  skin  of  the  horse.  Dr.  Taylor,  whose  studies 
were  made  on  the  skin  of  a  boy  who  had  long  been  subject  to 
ringworm,  and  who  died  in  Gu3^'s  Hospital  of  disecase  of  the 
brain,  had  ample  material  with  which  to  work,  and  would  cer- 
tainly have  seen  the  spores  in  the  rete  mucosum  or  corium  if 
they  had  been  present.  As  in  the  sections  of  the  skin  of  the 
horse,  so  in  Dr.  Taylor's  case,  the  spores  were  found  between 
the  hair-shaft  and  the  internal  root-sheath;  and  in  no  instance 
were  they  found  in  the  living  tissue. 

Dr.  Taylor's  examination  and  my  own,  therefore,  entirely 
bear  out  the  statement  of  Kuchenmeister,  and  I  believe  it  may 
be  accepted  that  Trichophyton  tonsurans  only  lives  among 
epithelial  cells  which  have  more  or  less  imdergone  the  horny 
change,  and  that  it  cannot  exist  in  living  tissues. 

Examination  of  sections  from  skin  affected  with  ringworm 
reveals  certain  app;»arances  which  would  not  be  suspected  by 
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examining  eztmcted  hairs.    Witbin  the  cutis  it  is  found  that 
the  liair-Btiaft  become  b«Dt,  first  at  an  obtuse  and  tben  Dear^ 
at  a  rigbt  angle,  and  Anally  breaks.    The  lower  cod  of  I 
upper  part  of  the  brokfn  shaft  is  pushed  by  the  projectin 
straight  lower  part  Into  a  semtcircular  form,  which  t 
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correspond  ing  bulging  of  the  external  root-sheath.     The  c 
planation  of  this  is  that  when  the  shaft  has  become  d 
grated  by  the  multiplication  of  spores  it  bends  under  the  p 
sure  from  below  of  the  growing  hair  and  finally  breaks, 
fracture  of  the  shaft  frequently  takes  place  at  a  level  with  t 
sebaceous  glands. 
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But  very  striking  changes  take  place  in  the  cutis  and  at  a 
considerable  distance  from  the  position  of  the  fungus.  These 
changes  are  characteristic  of  the  inflammatory  process. 
Numbers  of  white  blood-cells  are  found  in  and  around  the 
walls  of  the  bl  jod-vessels,  and  to  a  less  extent  between  the 
bundles  of  connective  tissue.  They  are  also  found,  sometimes 
in  great  nuiibers,  between  the  cells  of  the  rete  mucosum, 
which  may  become  disintegrated  and  disappear. 

The  horny  layer  itself  may  also  break  down,  and  in  ex- 
treme cases  the  cutis  is  covered  with  a  purulent  discharge. 
The  superficial  blood-vessels  are  found  distended  with  blood- 
corpuscles,  and  cavities  are  observed  in  the  rete  mucosum 
filled  with  white  blood-cells;  in  other  words,  minute  abscesses 
form  in  the  rete  mucosum. 

These  histological  changes  afford  an  abundant  explanation 
of  the  symptoms  we  have  described  in  the  section  on  the 
progress  of  the  disease.  It  is  clear  that  the  fungus  gives 
rise  to  infiammatory  or  destructive  processes  which  injure  the 
walls  of  the  blood-vessels,  and  lead  to  effusion  sufficient  in 
degree  to  produce  great  changes  in  the  rete  mucosum.  The 
exact  mechanism  by  which  these  changes  are  effected  is  not 
evident,  but  we  may  infer  that  as  the  growth  of  the  spores  in 
the  hair-shaft  necessitates  the  decomposition  of  organic  sub- 
stances, some  products  of  this  decomposition  are  left  unassim- 
ilated,  and  if  they  are  soluble  they  will  find  their  way  between 
the  cells  of  the  root-sheaths  to  the  substance  of  the  cutis  and 
to  the  walls  of  the  blood-vessels. 

The  effusion  of  colorless  corpuscles  takes  place  around  the 
walls  of  the  blood-vessels  even  in  the  deeper  strata  of  the 
cutis,  showing  a  certain  extension  of  the  inflammatory  process 
from  the  parts  directly  attacked,  and  adding  additional  proof 
of  the  irritant  nature  of  the  poisonous  substance  set  free  by 
the  fungus. 

Does  the  influence  of  this  irritant  extend  beyond  the  cutis  ? 
In  other  words,  is  the  inflammation  produced  by  Trichophyton 
in  the  scalp  of  a  child,  when  it  involves  a  considerable  extent 
of  surface,  and  when  it  lasts  for  some  time,  likely  to  exert  an 
injurious  influence  on  the  health  of  a  child  ?  It  is  generally 
stated  by  dermatological  writers  that  weak,  delicate  children 
and  scrofulous  children  are  more  liable  to  be  affected  by  ring- 
worm than  others.  Statements  of  any  kind  are  so  often 
12—50 
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copiud  by  one  author  from  another,  that  it  is  doubtful  what 
proportion  of  authors  make  tliesc  statements  from  the  results 
of  their  own  observations.    It  is  a  fair  question  whether  the 
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weakness  and  delicacy,  and  si^ns  of  a  scrofuious  tendency  in 
children  who  are  the  subjects  of  that  diathesis,  are  not  due  to 
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the  absorption  by  the  blood-vessels  of  a  depressing  organic 
poison  continually  being  set  free  by  the  growth  of  the  fungus. 
The  data  which  would  enable  us  to  answer  that  question  have 
not  yet  been  provided.  But  as  I  am  certain  that  the  most 
healthy  children  may  and  do  suffer  from  ringworm  of  the 
scalp,  I  am  induced  to  believe  that,  if  the  proportion  of  ring- 
worm children  who  are  delicate  is  larger  than  the  proportion 
of  delicate  individuals  among  ordinary  children,  the  delicacy 
should  be  considered  to  be  the  effect  and  not  the  cause. 

Treatment  of  Ringworm  of  the  Scalp. 

It  is  possible  to  treat  ringworm  of  the  scalp  without  cut- 
ting the  hair,  but  it  is  always  unadvisable  to  do  so.  If  the 
hair  is  left  uncut  it  is  difficult  to  see  the  extent  of  the  disease, 
it  is  difficult  to  apply  remedies  thoroughly,  and  it  is  difficult 
to  be  sure  that  there  are  not  undetected  patches.  If  there  is 
only  one  or  perhaps  two  well-defined  patches  it  may  be  suffi- 
cient simply  to  cut  the  hair  for  the  distance  of  three-quarters 
of  an  inch  around  the  patch,  at  the  same  time,  particularly  if 
the  patient  is  a  boy,  ordering  the  hair  of  the  rest  of  the  head 
to  be  cut  very  short,  so  as  to  facilitate  observation. 

If  the  patient  is  a  girl  and  the  parents  object  strongly  to 
the  hair  being  cut,  a  concession  may  be  made,  and  the  hair, 
excepting  that  which  surrounds  the  area,  may  be  left,  on  the 
understanding  that  the  scalp  shall  be  thoroughly  examined 
daily  by  a  competent  person.  When  there  are  more  than  two 
or  three  scattered  patches  the  whole  hair  should  be  cut. 

It  is  not  necessary  to  shave  the  head;  it  suffices  if  the  hair 
is  cut  with  scissors  close  to  the  scalp. 

The  long  hairs  of  the  scalp  being  thus  as  far  as  possible 
cut  out  of  the  way,  the  next  thing  to  do  is  to  order  a  preven- 
tive lotion  or  ointment  for  the  whole  of  the  head,  in  order  to 
destroy  any  spores  that  may  be  on  the  surface. 

A  lotion  of  two-per-cent  solution  of  carbolic  acid  in  water,  or 
of  boracic  acid  dissolved  in  alcohol,  answers  this  purpose,  and 
should  be  thoroughly  applied  with  a  sponge  once  daily.  A 
simpler  and  equally  good  preventive  is  boracic  ointment,  with 
which,  if  it  is  used,  the  scalp  should  be  kept  smeared. 

Having  mapped  out  the  patches  by  cutting  the  hair,  and 
having  ordered  a  disinfecting  lotion  or  ointment  to  prevent 


the  spread  of  the  disejise,  the  next  task  is  to  endeavor  to  cm 
the  patches  which  exist.     As  a  rule  it  is  not  an  easy  task, 
may  be  inferred  from  the  groat  number  of  remedies  whose  efR- 
cacy  has  been  the  subject  of  more  or  less  enthusiastic  praise. 
When  it  is  asserted  of  a  remedy  that  it  cures  many  ailments 
it  may  be  taken  for  granted  as  very  likely  tliat  it  cures  none, 
and  when  many  remedies  are  recommended  in  the  treatment 
of  a  disease  it  is  only  too  probable  that  not  much  confideni 
can  be  placed  in  any  of  them.     Unfortunately  the  latter  pi 
position  appUes  to  the  ti-eatment  of  ringworm. 

The  many  vaunted  specifics  only  too  often  leave  the  pi 
titioner  in  the  lurch.  Disappointed  with  one  he  grasps  at 
other,  mitil  the  changes  have  been  rung  on  an  endless  vari« 
of  so-called  cures;  and  at  last  the  pai'ents,  wearied  and  disai>-i 
pointed,  take  their  child  from  one  medical  man  to  another  and 
finally  come  to  the  conclusion  that  the  disease  is  incurable.  I 
am  satisfied  that  the  best  way  to  avoid  these  discouraging 
results  is  not  to  fiy  from  one  remedy  to  another  but  to  take 
care  that  the  remedies  selecte{i  are  thoroughly  and  patiently 
applied.  When  it  is  found  that  under  the  use  of  a  remedy  the 
patches  not  only  cease  to  extend  but  the  number  of  disej 
hairs  diminishes  and  the  number  of  healthy  hairs  inci 
the  remedy  which  has  elTected  this  progress  should  be 
severed  in;  the  progress  will  in  all  probability  be  steady 
the  disease  eventually  be  rootod  out. 

At  the  outset  the  patient's  friends  should  be  told  that  tl 
disease  is  a  chronic  one,  and  that  a  rapid  cure,  although  not' 
impossible,  is  not  to  be  confidently  expected.  After  the  prac- 
titioner has  satisfied  himself  that  the  treatment  is  being 
properly  applied,  he  should  not,  as  a  rule,  see  the  patient  too 
frequently,  so  as  not  to  lead  to  the  expiectation  of  a  speedy 
result.  It  is  only  in  exceptional  cases,  or  when  strong  reme- 
dies have  been  used  that  the  patient  should  be  frequently  seen. 

The  remedies  for  ringworm  may  be  divided  into  two  classes 
— parasiticides  pure  and  simple,  and  irritants,  although  rt  is  to 
be  remembered  that  many  irritants  ai-e  also  parasiticides. 

To  an  inexperienced  man  the  choice  of  remedies  recom- 
mended in  books  must  be  bewildering.  Among  others  they 
comprise:  suIphnrou.s  acid,  boracic  acid,  hyposulphite  of 
dium,  iodine,  thymol,  sulphur,  tar,  goa  powder, 
acid,  menthol,  oleate  of  copper,  salicylic  acidj 
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various  salts  of  mercury.  Some  of  these  substances  are  used 
in  solution  as  lotions^  some  in  ointments,  and  some  in  combi- 
nation with  glycerin.  One  practitioner  has  assured  me  that 
for  many  years  he  treated  cases  of  ringworm  successfully  by 
the  frequent  application  of  mustard  poultices.  Not  only  are 
various  methods  used,  but  the  fashion  of  remedies  varies  ac- 
cor4ing  to  time  and  locality. 

It  will  much  facilitate  the  treatment  of  ringworm  of  the 
head  if  we  can  act  in  accordance  with  some  general  principle 
which  is  in  harmony  with  observed  clinical  facts. 

Ringworm  of  the  scalp  is  not  only  curable  but  it  is  cured 
by  very  different  remedies.  If  we  examine  what  there  is  in 
common  in  the  remedies  that  are  known  to  be  efficacious,  we 
shall  find  that  they  all  have  the  property  of  producing  certain 
degrees  of  inflammation  of  the  skin.  If  we  also  bear  in  mind 
that  ringworm  in  rare  cases  effects  its  own  rapid  and  com- 
plete cure,  and  that  in  these  cases  the  inflammation  is  acute 
and  leads  to  the  rapid  formation  of  pus,  we  find  that  what  is 
common  to  the  spontaneous  cure  and  to  the  action  of  the  well- 
known  remedies  is  inflammatory  action. 

As  long  as  the  inflammation  caused  by  Trichophyton  in  the 
hairs  leads  to  the  formation  of  simple  scales  and  crusts,  the 
disease  goes  on,  the  fungus  lives  and  multiplies.  But  if  from 
some  peculiarity  of  the  affected  subject  the  inflammation  be- 
comes quickly  purulent  and  extends  downward  to  the  root  of 
the  hair,  the  disease  disappears.  Inflammation,  then,  if  car- 
ried to  a  certain  degree  of  severity,  destroys  the  fungus,  and 
the  cases  of  spontaneous  cure  in  children  are  those  in  which 
the  inflammation  is  sufficient  in  itself  to  lead  to  its  destruc- 
tion. In  such  cases  permanent  baldness  over  the  affected 
area  is  the  result,  and  the  small  bald  spots  sometimes  seen  on 
the  heads  of  children  with  otherwise  abundant  hair  are  due  to 
this  cause.  But  in  the  very  great  majority  of  cases  the  in- 
flammation excited  by  the  fungus  is  not  sufficiently  acute  to 
lead  to  this  result. 

The  principle  of  managing  the  disease  consists  in  procur- 
ing in  the  hair-follicles  an  inflammation  sufficiently  acute  to 
gradually  lead  to  the  destruction  of  the  fungus,  without  caus- 
ing destruction  of  the  hair-papillae  or  leading  to  ulceration  of 
the  scalp.  To  do  this  successfully  the  practitioner  must  con- 
sider the  age  and  constitution  of  the  patient,  and  apply  his 
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remedies  Uiitatirely  at  Qrst  until  he  discovers  the  degree  of 
concentration  that  in  suitable  for  the  skin  oF  the  child.  A^ 
is  not  of  itself  a  sufficient  guide,  the  irritability  of  the  scalp  in 
different  children  varj'ing  verj-  much.  For  this  reason  the 
patient  shoul<l  be  seen  luore  frequently  in  the  early  stages  of 
the  treatment  than  later  on. 

Bearing  this  principle  in  mind,  we  are  able  to  understand 
why  the  list  of  remedies  lehich  are  recommended  grows  con- 
tinually larger.  The  substances  that  are  capable  in  intelli- 
gent hands  of  effecting  the  necessary  inffammation  are  prac- 
tically unlimited. 

In  the  report  read  by  M.  Besnier  before  the  Academy  of 
Medicine  in  Paris  in  liiS4,  on  the  "Treatment  of  Parasitic 
Affections  of  the  Skin,"  more  particulariy  on  the  treatment  of 
tinea,  the  author  remarks:  "In  the  actual  state  of  science 
we  do  not  possess  a  medicinal  agent  capable  of  modifying  the 
living  cells  or  living  organic  fluids  in  such  a  way  as  to  render 
them  unfit  for  the  germination  of  the  microphyte  or  microbe 
without  altering  these  cells  and  tliese  hquids  in  their  vitality 
to  such  a  point  as  to  compromise  life  locally  or  generally." 

And  with  special  reference  to  the  treatment  of  ringworm, 
he  says,  "  that  the  applications  have  no  other  object  than  that 
of  producing  in  the  parts  affected  an  eliminator;-  irritation, 
ami  that  this  irritation  must  be  set  up  at  the  proper  place  to 
the  degree  that  is  reqiiire<t,  and  in  necessarj-  measure,  but  by  no 
means  in  a  manner  systematic  and  uniform  for  every  patient." 

My  own  studies  and  experience  in  the  treatment  of  ring- 
worm are  entirely  confirmatory  of  these  remarks  of  M.  Bes- 
nier. There  is  no  fixed  formula  for  every  case  of  ringworm. 
If  too  weak  the  application  is  useless,  and  if  too  strong  it  may 
destroy  hair  or  skin.  But  while  every  case  must  be  treated 
on  its  own  merits,  there  are  certain  recognized  strengths  of 
acknowledged  remedies  which  are  suitable  for  the  tentative 
beginning  of  treatment,  and  these  form  a  basis  to  start  with, 
to  be  modified  as  experience  shows  is  required. 

In  further  ilhistration  of  the  fact  that  the  longest  and 
widest  experience  in  the  treatment  of  ringworm  leads  to  the 
greatest  simplicity  in  practice,  let  me  quote  the  remarks  of 
JI,  Lailler,  one  of  the  physicians  of  the  St.  IjOuIs  Hospital  in 
Pari.s,  and  the  author  of  mo.st  able  clinical  lectures  on  the 
various  forms  of  tinea.     After  an  admirable  exposition  of  the 
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clinicial  features  of  the  disease,  M.  Lailler  says  that ''  the  best 
and  most  efficacious  means  [for  treating  ringworm  of  the 
scalp]  is  certainly  epilation;  but  as  the  hair  invariably  breaks 
the  epilation  is  incomplete,  and  it  is  in  this  fact  that  there  is 
to  be  sought  an  explanation  of  the  long  duration  of  the  malady. 
At  the  same  time  that  epilation  is  employed  to  remove  the 
hairs  with  the  spores  which  infiltrate  them,  it  is  also  intended 
to  facilitate  the  penetration  of  parasiticides  into  the  follicles. 
Those  most  employed  are  solutions  of  corrosive  sublimate  of 
different  strengths:  the  concentration  generally  used  varying 
from  1  in  300  to  1  in  1,000.  Between  the  periods  of  epilating 
and  of  using  lotions  of  corrosive  sublimate,  the  scalp  is  rubbed 
daily  with  an  ointment  containing  the  yellow  oxysulphate  of 
mercury  in  the  proportion  of  1  to  30.  Every  day  or  every 
second  day  the  head  is  washed  with  soap.  I  repeat  the  epila- 
tion so  long  as  careful  and  frequent  examinations  show  the 
presence  of  hairs  which  break.  Ringworm  of  the  scalp,"  he 
continues,  "  is  an  affection  in  which  to  arrive  safely  at  a  ter- 
mination it  is  necessary  to  go  slowly.  After  many  trials  and 
many  researches  we  are  forced  to  return  to  this  method  of 
treatment,  which  is  after  all  the  best  and  the  shortest  that 
we^know.  What,  after  epilation,  gives  the  best  results  is  cer- 
tainly inflammation  of  the  skin  where  it  has  been  provoked  by 
scratching,  by  eruptions  of  irritative  eczema,  or  by  other  irri- 
tants." 

M.  Lailler  goes  on  to  say  that  his  experiments  with  per- 
chloride  of  iron,  solutions  of  salt,  and  croton  oil  have  been 
discouraging.  These  remedies  frequently  provoked  an  un- 
manageable inflammation,  and  occasionally  left  cicatrices  and 
baldness.  He  adds  that  applications  have  not  yet  been  found 
which  with  certainty  will  lead  to  a  uniform  degree  of  derma- 
titis compatible  with  the  discharge  of  the  hairs  containing  the 
fungus,  and  at  the  same  time  compatible  with  the  growth  of 
new  hair. 

In  short,  M.  Lailler,  after  his  great  experience,  finds  that 
thQ  steady  application  of  remedies  which  are  not  supposed  to 
act  with  great  rapidity  is  better  and  s£^fer  than  attempts  to 
procure  a  speedy  result  by  the  use  of  strong  irritants.  His 
armamentarium  will  appear  very  limited  compared  with  the 
multiplied  and  intricate  formulae  found  in  the  pages  of  many 
of  our  English  books. 
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yUd,IiBia«uettestRSgthar<]W9a}phar.  Wrth  this  treot- 
■wBt,  or  wiUkoot  it,  tiaetnre  of  iodine  may  be  nsed  more  or 
U-**  succ'-ssfuHy  acconimE"  li^  the  og*  of  The  child.  In  a  verv 
younp  child  the  bairs  are  Dot  planted  deeply  in  the  scalp,  and 
a  milder  treatment  which  is  suoeessful  in  ringworm  of  the 
L<xly  may  not  improbably  succeed.  In  the  case  of  a  very 
younir  child  sulphur  cautiously  and  continuously  applied  will 
u-suaJly  lead  to  a  cure.  If  it  fails  after  sufficient  trial  the  rem- 
f-di»-s  ased  for  older  children  must  be  cautiously  applied  over  a 
burface  not  to"^  iarare. 

For  childn-n  of  four  or  five  years  of  age,  in  addition  to  sul- 
phur ointment  I  am  in  the  habit  of  prescribing  a  solution  of 
carbolic  acid  in  jrlycerin, be^nnin'r  with  a  weak  stren^h  (1  in 
S),  If  the  child  has  a  delicate  skin,  I  combine  the  carbolic 
glycerin  treatment  i^ith  sulphur  ointment  (1  or  '-  dmchms  to 
the  ounce),  directin;?  thai  the  glycerin  be  well  rubbed  into  the 
affected  parts  twice  daily,  and  half  an  hour  afterward  that 
the  ointment  be  rubbed  in.  If  these  remedies  pnxluce  verA- 
little  irritation  and  the  disease  does  not  yield,  the  treatment 
u.'ied  for  a  child  of  six  or  seven  is  tentatively  tried.  In  a  child 
of  six  or  seven  the  epidermis  of  the  scalp  has  usually  become 
strong  and  the  hairs  are  deeply  i-ooted.     In  children  of  this 
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age  and  older  the  disease  is  apt  to  be  very  obstinate.  It  is 
hardly  practicable  to  make  a  distinction  in  the  strengths  of 
the  applications  suitable  to  the  different  ages  after  seven. 
Some  children  of  nine  or  ten  have  the  scalp  so  easily  irritated 
that  they  cannot  bear  an  application  which  in  other  children 
of  five  produces  little  or  no  effect.  It  is  at  this  stage  that  the 
strengths  of  the  carbolic  glycerin  and  of  citrine  ointment 
(when  this  remedy  has  been  used)  must  be  gradually  in- 
creased. At  the  first  sign  of  a  suppurative  inflammation  or 
rawness,  they  must  either  be  weakened,  or,  if  the  symptoms 
are  acute,  boracic  ointment  is  substituted  for  a  few  days,  until 
the  inflammation  has  subsided. 

I  am  satisfied  from  experience  that  as  a  rule  nothing  is  to 
be  gained  by  producing  too  acute  an  inflammation  on  the  sur- 
face of  the  scalp.  I  have  seen  cases  in  which  for  weeks  the 
surface  of  a  patch  has  been  raw  and  covered  with  a  sero- 
purulent  discharge  without  the  disease  yielding  at  all.  The 
degree  of  inflammation  which  seems  best  adapted  to  effect  a 
safe  cure  is  indicated  by  a  moderate  erythema  which  is  kept 
up  persistently  for  some  time. 

Citrine  ointment,  properly  handled,  is,  I  have  found,  one 
of  the  most  reliable  remedies.  I  have  known  cases  cured  by 
it  with  scarcely  any  signs  of  inflammation  being  produced.  I 
do  not  believe  that  this  was  due  to  any  so-called  parasiticide 
effect  of  the  ointment,  but  to  the  production  of  chronic  con- 
gestion to  a  moderate  extent  in  the  tissues  around  the  hair- 
follicles.  The  distinction  between  a  superficial  inflammation 
of  the  scalp  and  deeper-seated  congestion  of  the  hair-follicles, 
with  very  few  signs  of  superficial  inflammation,  is  always  to 
be  borne  in  mind.  It  is  the  latter  effect  which  we  wish  to 
produce. 

In  dealing  with  older  children,  carbolic  glycerin  and  citrine 
ointment  may  very  fairly  be  tried  persistently  before  chang- 
ing treatment.    Carbolic  glycerin  alone  can  be  made  effective. 

For  example:  E.  R.,  aged  thirteen,  was  put  under  my 
care  for  disseminated  ringworm  of  long  duration.  The  disease 
was  in  the  form  of  raised,  red,  tumid,  scabby  patches,  varying 
in  size  from  a  split-pea  to  a  threepenm^  piece.  The  patches 
were  numerous  on  the  back  and  sides  of  the  head.  He  was 
ordered  to  have  the  places  washed  thoroughly''  once  daily  to 
remove  the  scabs — a  part  of  the  treatment  which  was  very 
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&  *.iiij.r,'ir  F>;ntairnl  of  tht  yrtn^h  of  ^i  or  S  drachiiL';  to  the 
tiUDTf,  iti*  ^timalatin^  effect  o{  ■which  is  strvn^henwl  if  neces- 
HAr>'  tiy  the  additioQ  of  half  a  <lr.Kfam  of  carbonate  of  potas- 
Mitm  to  the  ounce.  In  older  children  I  ha%'e  occasionally  suc- 
c«:«l'tl  hy  applying  undiluted  citrine  omtmem  to  one  or  two 
p»tcli<>s,  and  have  found  that  it  ts  sometimes  well  borne,  aad 
wifKeiiiiKfi  that  it  has  to  be  quickly  \rithdrawn  on  account  of 
tti<r  irritation  which  it  produces. 

AlthuiiKh  I  have  never  found  salivation  or  any  other  ill 
cITcttn  pro«luce<t  by  the  application  of  citrine  ointment  in  vari- 
ous Htrt-npths.  ypt  I  hesitate  to  apply  it  to  a  very  large  sur- 
facf,  always  at  first  watching  tentatively  the  result,  and  only 
incn-asittK  the  strength  frradually. 

I'siially  I  combine  both  treatments.  I  direct  that  the 
parts  should  first  be  wij>ed  drj-  and  clean  with  a  dry  cloth. 
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that  the  carbolic  glycerin  should  be  well  rubbed  into  the 
affected  hairs  and  round  the  margins  of  the  patches.  In  half 
an  hour  the  part  is  again  wiped  dry  and  the  ointment  is 
rubbed  in  firmly.  This  procedure  is  repeated  twice  and  some- 
times three  times  a  day,  according  to  the  effect  produced.  I 
have  described  the  use  of  citrine  ointment  because  it  is  what  I 
frequently  use,  but  there  is  ample  testimony  to  show  that 
other  salts  of  mercury,  if  properly  handled,  will  obtain  the 
same  effect. 

The  turpeth  mineral,  or  yellow  sulphate  of  mercury,  is  used 
by  French  physicians  successfully,  and  appears  to  be  their 
favorite  remedj'',  in  the  proportion  of  1  in  30. 

White  precipitate  ointment  in  various  strengths  is  ex- 
ceedingly useful.  I  have  occasionally  found  good  results  from 
the  formula  of  the  late  Mr.  Startin,  copied  in  Dr.  Duhring^s 
work  on  "  Diseases  of  the  Skin  '*  (third  edition,  p.  620) : 

Q  Sulphuris  sublimati, 3  ss. 

Hydrargyri  ammoniati,        .        .        .        .  gr.  x. 

Hydrarg3^ri  sulphureti  nigri,        .        .        .  gr.  x. 
Misce  et  adde 

Olei  olivae, f  3  ij. 

Creasoti, gtt.  iv. 

Adipis, 3vi. 

M.  ft.  ungt. 

In  a  case  of  chronic  ringworm,  recently  under  my  care,  in 
a  boy  aged  seven,  which  had  resisted  several  of  the  usual  rem- 
edies, and  in  which  citrine  ointment  was  given  up  by  the 
parent  on  account  of  the  pain  which  it  caused,  a  cure  was 
gradually  but  surely  effected  by  the  use  of  this  ointment.  It 
had  been  prescribed  at  an  early  stage  of  the  disease,  and  had 
been  given  up  for  more  painful  treatment.  The  mother  fell 
back  on  it  without  my  knowledge,  on  account  of  its  not  having 
caused  pain ;  she  used  it  steadily  and  perseveringly,  and  was 
rewarded  with  a  good  result.  In  Dr.  McCall  Anderson's 
"  Treatise  on  Diseases  of  the  Skin  '*  it  is  stated  that  Sir  William 
Jenner  strongly  recommends  an  ointment  composed  of  twenty 
grains  of  ammonio-chloride  of  mercury  and  four  drams  of  sul- 
phur ointment.  This  ointment^  though  likely  to  be  efficacious, 
is  not  one  which  I  should  recommend  for  very  young  children 
on  account  of  the  proportion  of  white  precipitate. 
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The  red  oxide  of  mercury  ointment,  weakened  to  varii 
deg^rees,  is  recommended,  and  is  also  no  doubt  useful,  I  b: 
no  experience  of  its  use  in  ringworm.  The  formula  given 
a,uthors  has  a  strength  of  six  grains  to  the  ounce. 

I  have  latterly,  particularly'  when  I  wished  to  avoid  usji 
a  mercurial  ointment,  occasionally  used,  with  the  carljoUc  gly- 
cerin, an  ointment  of  sulphur  and  carbonate  of  potassium  (from 
two  to  three  drachms  of  sulphur  to  the  ounce  of  lard, 
usually  half  a  drachm  of  carbonate  of  potassium,  sometimes 
creased  to  a  drachm).  This  ointment  well  rubbedin  to  the  hi 
produces  in  some  children  a  considerable  amount  of  erythei 
■with  some  congestion  of  the  skin.  Combined  with  carboJ 
glycerin  it  is  as  efficacious  as  most  other  remedies  if  perse' 
ingly  used;  and  wliere  a  large  surface  is  involved  has 
advantage  of  being  free  from  the  risks  of  absorption. 

But  I  have  little  doubt  that  the  most  potent  remedy 
ringworm  of  the  scalp  is  a  solution  of  perchloride  of  merci 
although  on  account  of  the  dangers  attending  its  use,  if  ap- 
plied sufficiently  freely  and  of  sufficient  strength,  I  have  little 
experience  of  it.  I  have  occasionally  applied  it  in  the  weaker 
solution,  two  to  three  grains  to  the  ounce,  but  have  not  found 
it  very  efficacious.  I  have  hesitated  to  prescribe  the  stronger 
solutions,  the  use  of  which  I  could  not  control.  It  forms  the 
basis  of  .some,  if  not  most,  of  certain  popular  remedies  kno' 
by  the  name  of  the  vendor. 

Three  children  were  once  brought  to  me  supposed  to 
suffering  from  ringworm.  The  eldest,  a  girl  of  about  eight, 
had  been  treated  by  a  lotion  publicly  sold  as  a  cure  for  ring- 
worm. I  found  a  large  part  of  the  top  of  the  head  the  seat  of 
an  intense  erj  thema,  the  hairs  on  the  erj'thematous  patch 
very  thin,  and  the  ringworm  quite  cured.  The  lotion,  which  I 
■was  informed  contained  perchloride  of  mercurj-,  had  cured 
the  disease,  but  at  the  expense  of  sacrificing,  probably  pei 
nently,  many  of  tlie  hairs. 

My  friend,  the  late  Dr.  Arthur  Beid,  of  Hankow,  China, 
me  that  several  children  in  a  family  were  under  his  care  for 
ringworm  for  a  considerable  time  in  Hankow.  The  family 
went  to  England,  where  they  remained  a  year,  dui-ing  which 
time  the  children  were  treated  for  ringworm  by  more  than 
one  specialist  in  London.  They  returned  to  Hankow,  and  Dr. 
Reid  found  the  ringwonn  still  uncured.      He  then   treated 
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them  with  solution  of  perchloride  of  mercury  and  cured  the 
disease. 

The  stren^hs  usually  recommended  are  one  to  three 
grains  to  the  ounce;  the  solution  being  generally  in  a  mixture 
of  water  and  rectified  spirit.  (Some  years  ago,  a  girl  who 
was  under  my  care  for  ring^^orm,  and  in  whom  the  disease 
had  resisted  the  most  thorough  and  persistent  use  of  oleate  of 
mercury,  was  sent  to  Scotland,  where  she  got  rapidly  well 
under  the  care  of  a  friend  in  Edinburgh.  I  inquired  how  he 
had  effected  the  cure.  He  informed  me  that  it  was  effected  by 
a  preparation  formed  by  mixing  calomel  and  tincture  of  iodine 
in  a  certain  way,  which  he  had  learned  from  a  medical  man 
in  the  country  to  whom  he  had  formerly  been  assistant. 

The  formula  was  examined  by  Messrs.  Savory  and  Moore, 
who  reported  to  me  that  the  product  was  a  strong  solution  of 
perchloride  of  mercury,  a  stronger  solution  than  my  friend 
would  probably  have  used  had  he  used  it  wittingly. 

Hg )   r«i     I  T  —    i  HgCla  )  in  solution  in  spirit  partially 
H^  ^  Ola  +  i  -    -j  H^i     ^       precipitated.) 

If  perchloride  of  mercury  is  used  for  ringworm  at  all  it 
should,  unless  in  very  weak  solution,  be  used  only  over  a  very 
small  surface,  and  the  effect  carefully  watched  by  the  practi- 
tioner. Those  who  only  see  their  patients  at  considerable  in- 
tervals will  probably  act  most  wisely  if  they  prefer  other 
remedies.  A  number  of  years  ago  a  fatal  case  was  reported 
in  the  "  Lancet,"  in  which  death  resulted  from  the  application 
to  the  scalp  of  a  strong  solution  of  perchloride  of  mercury  in 
spirit.  The  girl,  who  was  otherwise  well,  suffered  from  ring- 
worm of  the  scalp,  for  which  the  perchloride  was  appUed. 
Profuse  salivation  occurred,  and  the  patient  died  as  a  direct 
result  of  mercurial  poisoning.  It  appeared  from  the  corre- 
spondence to  which  the  report  of  the  case  gave  rise,  that  simi- 
larly strong  solutions  had  been  used  in  other  cases  without 
any  untoward  result,  but  I  am  not  aware  that  since  that  time 
authors  have  generally  ventured  to  recommend  the  applica- 
tion of  perchloride  solution  in  anything  like  the  same  strength. 
Dr.  McCall  Anderson,  indeed,  in  his  "  Treatise  on  Diseases  of 
the  Skin"  (p.  494),  states  that  he  hns  tried  tlio  application  of 
a  piece  of  lint  soaked  in  a  solution  of  perchloride  of  mercury 
in  the  proportion  of  ten  grains  to  the  drachm  of  alcohol,  and 
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kept  in  situ  for  a  couple  of  mimitps.     He  says  he  docs 
"use  this  much  now,  as  there  is  some  risk  of  salivation, 
though  the  bichloride  when  used  as  a,  vesicant  seems,  as 
rule,  to  have  much   more   of  a  local  than  a  constitution! 
action."     This  is  a  stronger  solution  than  was  used  in  tl 
fatal  case  to  which  I  have  alluded,  and  that  it  has  been  a) 
plied  in  a  number  of  cases  shoivs  what  may  be  dune  withoi 
harm,  but  is  not  a  guarantee  that  grievous  injury  maj 
unexpectedly  result  at  any  time  from  the  use  of  such  a  stroi 
remedy.    My  own  opinion  is  against  the  use  of  such  powerfi 
remedies,  and  I  ad\Tae  practitioners  not  to  allow  the  inconv 
iences  of  a  protracted  case  of  ringworm  to  induce  them  to 
such  strong  solutions  of  perchloride  of  mercuiy.     The  diset 
never  warrants  the  use  of  remedies  which  involve  the  slight 
danger  to  health  or  life. 

On  the  whole,  I  believe,  in  ordinary  cases  of  ringTi'oi 
with  more  or  fewer  scattered  patches  over  the  head,  and  proV 
ably  with  isolated  diseased  hairs,  the  best  plan  is  to  continue 
a  treatment  with  carbolic  glycerin  and  an  ointment  containing 
citrine,  or  white  precipitate  ointment,  the  strength  of  both 
glycerin  and  ointment  being  proportioned  to  the  age  and 
sti-ength  of  skin  peculiar  to  the  patient.  A  little  observation 
of  each  case  teaches  the  necessary  strengths.  This  treatment 
prevents  the  spread  of  the  disease,  and  if  continued  for  a  suQl^ 
ciently  long  time  will,  in  the  gi-eat  majority  of  cases,  effect 
cure.  Patience,  however,  is  required  both  on  the  part  of 
parent  and  the  practitioner.  If  this  patience  fails,  what  is  next 
to  be  done?  I  advise  in  such  a  case  that  small  selected 
patches  be  treated  by  some  of  the  inoi-e  vigorous  methods 
which  are  warrantable  when  the  disease  is  confined  to  cue 
two  small  spots.  This  leads  me  to  consider  what  is  the 
method  of  treating  one  or  two  small  spots. 

Let  us  take  an  example.  A  boy  of  ten,  attending  a  public 
school  near  London,  was  brought  to  me  with  a  patch  of  tinea 
circinata  on  the  nape  of  the  neck.  This  was  of  course  easily 
cured,  but  the  gravity  of  the  case  consisted  in  the  discov 
of  a  small  patch  of  ringworm  of  the  scalp,  scarcely  the 
a  threepenny  piece,  on  the  vertex.  The  boy  was  of 
mediately  removed  from  school,  and  the  question  was  raisi 
as  usual,  how  soon  could  he  be  allowed  to  return.  The 
was  repeatedly-  blistered  with  blistering  fluid.     For  two 
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after  being  blistered  it  was  dressed  with  boracic  ointment. 
Undiluted  citrine  ointment  was  then  used  twice  daily.  As 
soon  as  the  skin  had  completely  recovered  from  the  effects  of 
the  blistering,  the  surface  was  blistered  again.  The  result 
was  a  cure  in  less  than  three  months,  and  the  absence  from 
school  was  limited  to  one  term.  The  disease  of  course  did  not 
spread.  Treatment  of  this  kind,  which  would  be  severe  in  a 
very  young  child,  or  in  any  young  person  over  a  large  surface, 
is  really  of  very  little  moment  over  a  small  area  in  a  strong 
boy  of  eight  or  ten. 

Some  years  ago  I  tried  the  effect  of  simple  fat.  For  two 
months  two  patches  on  the  vertex  of  a  boy,  each  about  the 
size  of  a  shilling,  were  kept  persistently  covered  with  a  thick 
layer  of  fat.  The  disease  did  not  spread  at  all,  but  it  did  not 
in  the  least  get  well.  I  then  painted  the  patches  repeatedly 
with  Coster's  Paste  a  (solution  of  iodine  in  creasote),  making 
the  applications  myself.  A  cure  was  gradually  effected  in  a 
comparatively  short  time,  and  no  baldness  followed. 

Blistering  acts  in  two  ways.  It  acts  by  setting  up  inflam- 
matory action  in  the  hair-follicles,  and  it  also  acts  by  remov- 
ing the  homy  layers  of  the  epidermis,  and  thus  increasing  the 
irritating  effect  of  ointments  which  are  usually  combined  with 
it.  Blisters  should  never  be  used  over  a  large  surface,  nor 
would  I  use  them  at  all  in  young  children.  Of  course  the  effect 
of  a  mercurial  ointment  is  increased  when  applied  to  a  blis- 
tered surface,  and  the  risks  of  absorption  are  greater.  It  is 
certain  that  although  salivation  is  produced  in  rare  cases,  it 
is  not  at  all  a  common  result  from  mercurial  ointments  ap- 
plied to  the  scalp  in  the  strengths  generally  used. 

There  are  two  objects  to  be  kept  in  view  in  treating  the 
disease.  The  first,  which  is  not  difficult  to  attain,  consists 
in  resisting  its  spread.  The  second  is  to  get  rid  of  the  dis- 
eased hairs,  and  produce  a  growth  of  healthy  hairs  in  their 
place.  When  the  stumps  become  fewer  and  the  new  fine  hairs 
more  numerous,  we  know  the  disease  is  getting  well,  and  any 
treatment  which  produces  this  result  should  be  patiently  and 
perseveringly  continued.  If  the  disease  makes  no  progress  or 
if  it  is  advisable  to  change  the  treatment,  what  choice  is  to  be 
made  among  the  numerous  class  of  remedies  recommended  ? 
First  of  all  it  is  well  that  we  should  recognize  wherein  the 
difficulty  of  cure  consists.    If  we  extract  one  of  the  stumps 
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trom  a  patrh  that  ba«  brm  lon^  under  treatment  and  pot  it 
nodt^  a  mtcnncopr,  wr  shall  find  that  the  spures  are  destrovMl 
to  a  piitnt  trhifh  is  cunsidrrabtv  buloir  xbv.  lev*?!  of  tbr  o^aang 
u(  the  hair-IoUKle,  This  is  tnadtf  still  more  clear  if  we  cuiti- 
vaitf  some  ol  these  hairs  on  omit-gdatiit,  wbeo  the  app«iraiice 
shown  in  Fig.  19  is  observed. 

It  will  be  se^n  that  do  growth  of  tnyceiium  has  taken  place 
in  the  part  of  the  stump  correspoDdia?  to  the  upper  layers  of 
the  corium,  while  we  find  m,vcelia  growing  freely  from  the 
root.  This  condition  may  be  found  in  hairs  from  patches 
which  hare  been  many  months  under  treatment.  It  is  the 
k-  4c9troction  of  tbes«  deep-seated  spores  that  we  are  furced  to 

L  attempt. 

I  A  method  frequently  employed  by  experienced  men  is  epila- 
[  lion,  which  waE  intnidncird  by  Baan  and  is  still  followed  t>y 
'  the  French  school,  and  insisted  on  by  many  authorities  in  all 
[  eountrJes.  I  at  one  time  steadily  tried  this  treatment,  often 
I  practising  it  myself;  but  was  disappointed  with  the  result. 
I  The  treatment  was  painful  and  irksome,  and  I  was  unable  to 
satisfy  myself  that  the  advantages  were  sufficiently  marked 
to  encouraiare  me  either  to  practise  or  recommend  iL  Prac- 
tically it  does  not  remove  all  the  fungus.  The  hair  breaks 
and  leaves  within  the  skin  the  part  in  which  the  spotvs  have 
not  been  desti-oyed  by  treatment.  Even  if  the  stump  is  ri"- 
moved  entirely,  the  spores  which  are  adherent  to  the  root- 
sheath  are  not  removed.  I  am  not  sure  even  that  the  alleged 
advantage  of  its  permitting  the  remedies  to  enter  the  follicles 
easily  is  moro  than  hypothesis.  The  follicle  probably  becomes 
occluded  imtil  opened  up  afresh  by  the  growth  from  below, 
Tt  is  (juite  conceivable  that  the  presence  of  the  hair  in  the 
follicle  may  facilitate  the  passage  of  ointments  between  the 
shaft  and  the  sheath  by  keeping  the  follicle  open.  Kxtraoi-di- 
narj-  feats  have  been  done  in  the  way  of  epilation.  Dr.  Bulkley 
relates  that  he  and  the  mother  of  a  little  girl  seven  years  old, 
exti-iicted  .13.SoO  hairs  from  the  head  of  the  latter.  I  was  re- 
cently consulted  in  the  case  of  a  boy  aged  eleven,  whose  aunt, 
an  active  intelligent  woman,  assured  me  that  in  her  despair 
at  the  long  duration  of  the  case  she  practised  epilation  until 
she  had  extracted  everj'  hair  in  the  boy's  head  (a  head  which 
I  may  say  contained  an  unusually  large  number  of  hairs). 
The  disease  was  not  cured  by  the  process.    Although  I  do  not 
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speak  encouragingly  of  epilation  from  my  own  experience,  I 
am  bound  to  emphasize  the  fact  that  the  procedure  is  sup- 
ported by  the  very  highest  authorities. 

The  origin  of  the  use  of  spirit  lotions  is  due  to  the  idea  that 
parasiticides  can  be  made  to  penetrate  more  deeply  if  the 
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fatty  matters  of  the  hair-follicles  are  dissolved.  Dr.  Cavafy 
has  advised  a  solution  of  boracic  acid,  twenty  grains  to  the 
ounce  of  alcohol,  to  which  a  drachm  of  ether  is  added.  The 
solution  is  firmly  rubbed  into  the  part  three  times  a  day,  the 
whole  head  being  washed  every  morning  with  soap  and  warm 
water — a  method  of  treatment  also  commended  by  Mr.  Alder 
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1  jostlfWd.  One  atithor  vrotf  ^tatin^  thai  be  had  rumi 
forty  cas^-s  with  an  oiatm«vt  of  li>-per-cifnt  oleate  or  mercury 
with  i  a';*-lK-  ttL«-r.  I  gave  the  remeiiy  3  fair  trial,  and  came 
to  tL*  conclusion  thai,  while  oDdoubteriiy  a  useful  agent,  it 
had  Bo.advantag^is  over  the  older  treatments  by  mepcurial 
ointments  Like  Dr.  Buikley,  I  hav^e  seen  considerable  inflam- 
mation caustui  by  it  without  the  disease  being  cured.  Mr, 
Alder  Smith  has  spoken  highly  of  it:  his  formula  is: 

R   Hydrar!r>T-i  oleatis  (Dr.  Shoemaker's),    ?  ss.  ad   3  i. 
Adipis  benzoati ;  v. 

JL  ft.  ungt. 

Oleate  of  copper  has  been  recommended  by  Dr.  Le  Sieur 
Weir.  It  Ls  used  in  the  strength  of  1  to  6  drachms  in  an  ounce 
of  va-seline.  A.s  it  sometimes  causes  a  good  deal  of  irritation  it 
is  best  to  begin  with  a  weaker  strength-  I  am  not  aware  that 
the  brilliant  results  claimetl  by  Dr.  Weir  have  been  confirmed 
by  subsequent  observers,  hut  there  is  no  doubt  that  oleate  of 
copper  may  take  its  place  among  the  other  irritants  which 
may  be  successfully  used  in  ringworm  of  the  scalp.  Dr.  Shoe- 
maker also  recommends  it,  and  deprecates  the  use  of  water  to 
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the  affected  parts  while  it  is  being  used.  Mr.  Alder  Smith 
states  that  he  has  been  pleased  with  the  results  which  he  has 
obtained  from  it.  Dr.  Liveing*  reports  that  it  was  fairly  tried 
for  twelve  months  in  nearly  all  the  patients  who  presented 
themselves  in  the  out-patients'  department  in  the  Middlesex 
Hospital  (over  one  hundred  cases);  and  that  the  results  did 
not  come  up  to  his  expectations.  The  use  of  copper  (for  ex- 
ample,  rubbing  with  a  penny  which  had  been  soaking  in  vine- 
gar) is  an  old-fashioned  remedy.  The  following  incident  oc- 
curred in  my  practice : 

I  was  treating  a  boy  verj"  successfully  with  carbolic  'gly- 
cerin and  an  ointment  of  sulphur  and  carbonate  of  potassium. 
The  number  of  diseased  hairs  at  each  fortnightly  consultation 
was  steadily  diminishing,  and  I  was  well  satisfied  with  the 
result.  The  parents  were,  however,  very  impatient  to  be  able 
to  send  the  boy  back  to  school,  and  the  nurse,  at  her  own  in- 
stance, expedited  matters.  She  put  half  a  pound  of  sulphate 
of  copper  in  a  pint  of  vinegar.  After  a  few  days  she  took  the 
crust  which  had  formed  on  the  sulphate  of  copper  and  rubbed 
it  firmly  into  the  affected  parts.  The  result  was  that  the  few 
remaining  diseased  hairs  disappeared,  but  the  treatment  had 
produced  rather  a  violent  erythematous  inflammation,  an  in- 
flammation considerably  more  intense  in  degree  than  had  been 
produced  by  m^'-  remedies.  When  I  saw  the  boy  I  found  the 
skin  very  red  and  fiery,  although  the  inflammation  was  stated 
to  have  abated  considerably.   However,  the  case  remained  well. 

Tar  has  long  been  used  in  ringworm,  and  as  it  has  a  special 
power  of  penetrating  hair-follicles  and  exciting  inflammation 
in  them,  one  would  a  priori  have  expected  striking  results 
from  its  use.  It  cannot,  however,  any  more  than  other  reme- 
dies, be  considered  specific.  A  solution  of  iodine  and  tar  (Cos- 
ter's paste)  has  often  been  found  useful,  the  formula  being: 
lodi,  3  ij.;  olei  picis  liq.,  ad  |  i.  After  the  scab  which  the  appli- 
cation produces  can  be  removed,  the  remedy  may  be  applied 
again. 

Undiluted  huile  de  cade  (oleum  cadini)  may  be  painted  on 
the  patch,  or  it  may  be  incorporated  with  an  ointment.  If 
any  good  is  to  be  expected  from  this  treatment  it  must  be 
applied  frequently,  and  followed  up  persistently. 

Iodine.  While  in  very  j^oung  children  tincture  of  iodine 
will  sometimes  cure  the  disease  as  readily  as  it  cures  tinea 
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1  circinata,  and  for  the  same  reason,  namely,  because  the  bair- 

T  follicles  are  not  deep,  in  older  children  it  usually  disappointa 

[  X  have  known  not  only  tincture  of  iodine  but  ilnimentum  iodi 

repeatedly  used  without  effect.     It  belongs  to  the  class  of 

remedies  which  produce  considerable  superficial  inflaniniation 

without  exciting  irritation  at  the  root  of  the  follicles. 

Cho-sophanic  acid  and  Goa  powder.  The  strikingly  good 
efTects  produced  in  iTngworm  of  the  body,  and  more  particu- 
larly in  inguinal  tinea,  by  Goa  powder,  led  to  extravagant  ex- 
pectations from  its  ufee  in  ringworm  of  the  scalp.  These  ex- 
pectations have  not  been  fulfilled,  although,  fi-om  its  power  of 
producing  cutaneous  congestion,  it  can  undoubtedly  be  used 
in  such  a  manner  as  to  cure  some  cases  of  ringworm.  Yet  it 
often  fails,  and  it  has  the  great  disadvantage  of  producing 
an  erythema  that  occasionally  spreads  over  the  face  and  neck, 
causing  great  alarm  to  the  patient's  relatives,  as  well  as  to 
the  practitioner.  In  whichever  way  it  is  used,  whether  as 
mixed  with  chloroform  or  in  the  foim  of  an  ointment,  I  do  not 
think  its  superiority  to  other  remedies  outweighs  its  disad- 
.  vantages.  Mr.  Alder  Smith  prefers  the  Bombay  Goa  powder 
"to  ordinarj'  Goa  powder  or  chrysophanic  acid,  and  considers 
that  in  certain  cases  it  is  worth  a  trial.  I  have  seen  so  much 
alarm  produced  b^'  its  use,  that  I  never  prescribe  it, 

Boracic  acid,  thymol,  iodoform,  eucalyptus,  are  remedies 
which,  being  antiseptics,  have  been  tried  and  more  or  less  rec- 
ommended. An  antiseptic,  as  such,  is  useless  in  ringwomj  of 
the  scalp;  and  these  and  other  antiseptics  are  only  useful  in 
so  far  as  they  are  combined  with  other  substances  which  stim- 
ulate the  blood-vessels. 

Salicylic  acid  in  ointment  (^  drachm  to  1  drachm  to  the 
ounce)  or  in  oil,  still  more  in  spirituous  solution,  may  be  made 
to  have  a  very  stimulating  effect  on  the  scalp,  and  in  some 
cases  the  ointment  is  convenient  and  leads  to  good  results. 

Turpentine  has  been  used  in  treatment  of  ringivorm  of  the 
scalp.  It  can  of  course  be  so  used  as  to  produce  inflammation 
enough  to  cure  the  disease,  but  I  do  not  think  that  can  be 
conveniently  done.  I  do  not  consider  it  one  of  the  manageable 
remedies. 

Pyroligneous  acid  and  ordinary  strong  acetic  acid  are  old 
remedies  for  ringworm,  being  used  on  the  principle  of  "  stamp- 
ing out"  the  disease.     No  doubt  they  can  be  used  in  such  a 
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manner  as  to  succeed.  But  there  is  no  reason  to  suppose  that 
they  have  any  advantage  over  other  strong  local  irritants. 
If  used  at  all  they  must  be  used  over  a  limited  surface,  and 
their  action  confined  to  the  part  directly  affected.  They  should 
be  painted  lightly  in  the  same  manner  as  blistering"  fluid, 
and  the  part  subsequently  treated  as  if  it  had  been  blis- 
tered. The  best  that  can  be  said  for  this  treatment  is  that  if 
cautiously  employed  it  is  not  likely  to  cause  baldness.  But 
the  chances  of  its  promptly  cutting  short  the  disease  are  very 
small  indeed.  If  vesicants  are  used  at  all,  I  prefer  liquor 
epispasticus.  M.  Monlque,*  whose  observations  were  made  in 
the  service  of  Lailler,  states  that  pyroligneous  acid  is  useful, 
and  does  not  produce  baldness,  while  M.  Thomas,'  relying  on 
twenty-six  observations  of  cases,  states  that  it  may  cure,  but 
that  its  action  is  not  constant,  and  that  it  may  produce  acci- 
dents such  as  dermatitis  and  alopecia,  like  croton  oil  and  other 
strong  topical  remedies. 

Croton  oil  has  been  long  used  in  France,  where,  after  hav- 
ing been  thoroughly  tried,  it  has  been  condemned  by  the  best 
authorities.  Dr.  Ladreit  de  Lacharrifire  manufactured  pencils 
containing  croton  oil,  suitable  for  rubbing  over  the  affected 
parts.  Croton  oil  produces  an  intense  and  often  a  suppurative 
inflammation  of  the  hair  follicles,  which  there  is  no  doubt  fre- 
quently produces  a  cure,  but  by  no  means  quickly,  and  cer- 
tainly not  always.  This  procedure,  after  being  tried  experimen- 
tally' at  the  St.  Louis  Hospital,  was  rejected  as  inefficacious 
and  dangerous.  It  was  considered  dangerous  because  the 
suppuration  of  the  hair-follicles  might  determine  permanent 
baldness,  and  inefficacious  because  recurrences  of  the  disease 
were  observed  in  patients  treated  by  Dr.  Ladreit  de  Lachar- 
ri^re  himself  and  discharged  as  cured.  M.  Cadet  stated  that 
by  croton  oil  he  obtained  twent^^-one  cures  in  thirty-two 
cases;  the  extreme  duration  of  treatment  was  eleven  months, 
but  in  seventeen  cases  it  did  not  exceed  six.  In  three  cases  it 
caused  permanent  baldness.  The  average  duration  of  treat- 
ment was  three  months.  M.  Massey  states  that  ery^sipelas 
followed  the  croton-oil  treatment  in  an  average  of  four  cases 
out  of  a  thousand.  All  the  advocates  of  croton  oil  recommend 
that  it  should  be  applied  verj'  cautiously,  sparingly,  and  over 
a  limited  surface,  and  followed  by  poulticing.  The  application 
of  the  oil  should  be  repeated  according  to  circumstances,  the 
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object  being  to  produce  artiAcial  kerion.  1  do  Dot  enter 
tlier  into  particulars  rtgarding  its  use,  because  I  disappro< 
or  the  treatment  altogether.  I  have  seen  in  my  own  practice 
the  treatment  successful  ia  curing  an  old-standing  and  obsti- 
nate small  patch,  but  I  have  also  in  uiy  own  practice  seen  a 
bald  patfh  twice  produced  and  permanent  disfigurement 
caused  in  consetiuence.  I  do  not  consider  that  the  advantages 
claimed  by  the  most  enthusiastic  atlvocates  of  the  treatment 
would  counterbalance  the  risks  of  such  a  result.  I  strongly 
dissuade  any  practitioner  from  using  croton  oil  in  ringworm. 
It  may  be  urged  that  baldness  is  a  result  of  want  of  expert- 
ness.  It  may  be  so,  but  where  the  personal  equation  comes  in 
so  strongly,  I  do  not  advise  any  one  to  be  so  self-confident  as 
to  believe  that  he  can  exclude  risk. 

A  treatment  analogous  in  principle  to  that  of  btisterii 
and  the  use  of  mercurial  ointments  has  been  recommended 
Mr.  HaiTiaon,  of  Clifton.  Mr.  Harrison  softens  the  epiderinio 
structures  by  a  solution  of  potash  and  then  applies  a  solution 
of  perchloride  of  mercury,  and  claims  great  success  from  the 
treatment.  He  mixes  hquor  potassae  and  spirits  of  wine  in 
equal  proportions,  and  adds  half  a  drachm  of  iodide  of  pot:i»>, 
slum  to  the  ounce  oF  the  mixed  solution;  this  he  calls  his  Ni 
solution,  which  he  states  must  not  be  applied  to  the  scalp  fop] 
more  than  a  few  minutes.  He  dabs  on  the  solution  with  a,' 
pledget  of  lint  soaked  in  it.  and  applies  it  to  the  scalp  for  threfrJ 
or  four  minutes  at  a  time.  When  this  has  been  done  two  orJ 
three  times  at  interv-als  of  two  or  three  days  he  uses  what  hi 
calls  his  No.  2  solution  and  applies  it  for  the  first  time  in  tea: 
minutes  after  using  the  No.  1,  and  then  re-applies  his  No.  %\ 
two  or  three  times  at  two  days'  intervals.  His  No.  2  solutioi 
is  made  by  dissolving  four  grains  of  mercuric  chloride  in  equali 
parts  of  spirits  of  wine  and  water  to  make  an  ounce.  Afteri 
having  applied  the  two  solutions  he  waits  a  few  days  without' 
using  any  remedy,  unless  it  be  a  little  cacao-butter  to  faci! 
tate  the  removal  of  any  scabs  which  may  have  formed,  and 
then  commences  the  treatment  over  again  with  this  difference, 
that  he  now  applies  the  potash  solution  once  and  follows  it  up 
with  a  mercuric  one,  very  often  using  both  at  the  same  sitting 
with  an  interval  of  ten  minutes  between.  The  hairs  are  keplt; 
short.  In  severe  cases  the  scalp  must  be  divided  into  sections.* 
The  treatment  is  likely  a  priori  to  be  a  successful  one,  com- 
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billing  as  it  does  the  action  of  two  powerful  irritants,  and  by 
softening  the  superficial  layers  of  the  epidermis  increasing  the 
susceptibility  of  the  skin  to  the  perchloride.  I  do  not  main- 
tain that  skilfully  managed  this  treatment  cannot  be  used 
without  risk,  but  there  are  so  many  elements  which  enter  into 
the  successful  use  of  such  a  powerful  remedy  that,  for  my  own 
part,  I  should  not  use  it  unless  over  a  surface  so  small  that 
permanent  baldness  would  be  of  no  consequence. 

I  was  recently  consulted  in  the  case  of  a  bo}'  in  whom  an 
inveterate  ringworm  had  long  resisted  treatment.  I  found  a 
bald  patch  on  the  back  of  the  head  about  an  inch  square, 
which  had  resulted  from  the  treatment  recommended  by  Mr. 
Harrison,  while  the  disease  had  not  been  cured  in  the  other 
parts  of  the  head.  In  this  case  at  least  no  exception  could  be 
taken  to  the  administrators.  The  boy  was  under  the  care  of 
an  experienced  physician  and  a  trained  nurse.  Like  the  treat- 
ment by  croton  oil,  the  combined  treatment  by  solution  of 
potash  and  perchloride  of  mercury  is  a  method  that,  however 
successful  it  might  be  in  a  large  number  of  cases,  I  would 
neither  use  nor  recommend,  as  it  is  not  free  from  the  risks  of 
excessive  dermatitis  and  partial  baldness. 

Electrolysis  has  been  suggested  by  Mr.  Alder  Smith  for  the 
removal  of  isolated  stumps.  It  is  likely  to  be  useful  in  cases 
where  only  a  small  number  of  hairs  are  affected,  and  where  it 
is  desirable,  in  order,  for  example,  to  enable  a  boy  to  return  or 
get  admission  into  a  school,  that  he  should  be  rapidly  placed 
above  suspicion.  The  sensation  caused  by  the  operation  is  so 
disagreeable  that  I  have  known  it  impossible  to  persuade  a 
boy  of  seven  to  submit  to  it;  but  with  older  boys  it  is  more 
practicable.  Electrolysis  gets  rid  of  the  diseased  hair  by  de- 
stroying the  hair  altogether.  The  hair  will  never  be  replaced. 
It  is  evident  then  that  it  can  onl}'^  be  applicable  to  a  very  few 
hairs  and  therefore  in  very  few  cases.  The  operation  in  itself 
is  not  difficult,  onl^'^  a  little  practice  being  required.  I  have 
used  it  repeatedly  for  the  destruction  of  hair  in  adults.  Even 
a  nervous  woman  will  remain  perfectly  quiet  during  the  pro- 
cess. The  scar  that  is  left  is  so  slight  that  it  is  barely 
perceivable  on  close  scrutiny;  and  if  the  action  of  the  elec- 
trolysis is  not  carried  to  an  unnecessary  degree,  scarcely  any 
scarring  is  left  at  all. 

I  employ  a  Stoehrer's  battery,  using  from  ten  to  fifteen  or 
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tension  of  the  disease  to  unaffected  hairs^  and  that  the  fungous, 
having  exhausted  the  soil,  or  altered  its  soil,  eventually  suc- 
cumbs. The  question  is  well  worthy  of  careful  study  and  ob- 
servation, and  it  seems  to  me  that  some  of  the  remarks  made 
by  the  distinguished  French  physicians,  whose  words  I  have 
translated  in  an  Appendix,  are  specially  suggestive  in  this 
direction. 


APPENDIX. 

ON    THE  FRENCH    TREATMENT   OP    RINGWORM    OF    TH 
SCALP. 

Through  the  kindness  of  M.  Vidal  I  am  able  to  give  an  a 
count  of  the  treatment  pursued  by  M.  Vkial,  M.  Lailler, ; 
M.  Besnier,  physicians  to  the  H6pital  St.  Louis,  Paris. 

These  gentlemen  have  ac<iuired  their  experience  at  the  £ 
Lonis  Hospital,  where,  since  the  days  of  Bazin,  unceasing  at| 
tention  has  been  given  to  the  nature  and  treatment  of  tbi 
various  forms  of  tinea,  the  frequency  of  the  disease  in  Paris 
being  such  as  always  to  insure  the  attendance  of  a  number  of 
patients  in  the  wards  and  in  the  out-patient  departments.  I 
consider  it  a  piivilege  to  be  able  to  present  to  English  readers 
a  translation  of  the  letters  sent  to  rae  bj'  M.  Vidal. 

M.  Vidal  states  that:   "In  tinea  tonsurans  I  employed  for 
a  long  time  the  treatment  of  Bazin,  which  is  that  followed  in 
the  out-patients'  department  of  the  hospital,  and  which  con- 
sists, as  you  know,  in  epilation,  application  of  a  sointion  of 
perchloride  of  mercury  (1  in  500)  and  ointment  of  turpeth  miorj 
eral  (1  in  60),    Average  duration  ten  to  fifteen  months, 
have  tried  extensively  the  treatments  without  epilation  andl 
the  treatment  of  Cramoisy.     I  soon  gave  up  using  the  pencils 
of  croton  oil,  the  folliculitis  which  they  caused,  with  cicatrict 
and  destruction  of  the  hair  in  the  suppurating  follicles,  pn 
ducing  baldness.     The  method  is  one  of  epilation  by  inflammBK 
tion,  or  destruction  of  the  cr>'ptogam  by  pus,  as  in  kerion.     Iltl 
some  cases  very  small  patches  can  be  thus  cured  in  three  tal 
four  months,  but  relapses  are  frequent  even  when  turpeth- 
ointment  is  employed  at  the  same  time.     I  have  tried  oxygen- 
ated water  with  an  apparent  amelioration  but  without  definite 
results.    The  disease  reappeared  as  soon  as  I  ceased  the  treat->.a 
ment.     I  have  tried  a  modified  form  of  the  treatment  i 
essence  of  turpentine,  then  tincture  of  iodine,  then  a 
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of  carbolic  acid,  but  a  cure  did  not  follow  in  six  weeks  as  the 
originator  of  the  method  said  would  be  the  case;  a  cure  was 
not  effected  even  in  three  months.  I  gave  up  the  treatment. 
I  have  tried  iodine  vapor  either  in  the  first  instance  or  after 
having"  decolorized  the  hair  by  means  of  oygenated  water.  I 
hoped  to  cause  the  iodine  vapor  to  penetrate  the  hair-follicles. 
I  used  iodized  wadding,  after  having  the  head  shaved,  applying 
it  to  the  skin  so  as  to  avoid  too  irritating  an  action.  I  ob- 
tained in  this  way  rapid  amelioration  and  appearances  of  cure, 
but  after  six  weeks  to  two  months'  cessation  of  the  treatment 
the  disease  reappeared.  I  have  tried,  without  result,  prepara- 
tions of  glycerin  with  calomel  or  even  with  perchloride  of 
mercury. 

"  For  the  last  four  years,  while  continuing  my  experiments 
on  treatment  without  epilation,  I  have  tried  a  treatment  by 
simple  fats,  renewed  twice  a  day.  I  have  tried  lard  and 
butter;  now  I  am  using  vaseline.  Without  entering  into  the 
details  of  all  the  modifications  which  I  have  made,  the  method 
which  I  employ  at  present  is  the  following:  The  hairs  are  cut 
very  short,  as  short  as  they  can  be  cut  with  scissors;  I  rub 
the  scalp  with  essence  of  turpentine,  then  I  paint  with  tinc- 
ture of  iodine  (with  the  object  of  destroj'ing  the  parasites 
which  are  situated  in  the  epidermis).  The  following  day  the 
whole  head  is  covered  with  a  coat  of  vaseline,  then  a  thin 
india-rubber  cap  is  put  on,  or  a  cap  of  bladder,  or  a  very  thin 
sheet  of  gutta-percha.  Morning  and  evening  the  dressing  is 
renewed ;  the  head,  and  the  cap  which  is  used  as  a  covering, 
being  carefully  wiped.  I  have  obtained  by  this  treatment 
cures  in  five  or  six  months,  and  after  three  months  one  might 
imagine  in  some  cases  there  was  an  actual  cure.  But  it  is 
difficult  to  secure  that  a  treatment  which  demands  so  much 
care  and  attention  is  followed  ver^'*  conscientiously.  I  only 
prescribe  it  in  my  private  practice  and  in  my  wards  in  the 
hospital  under  my  own  eye.  For  the  out-patients  I  prescribe 
it  rarely,  and  only  when  I  have  reason  to  hope  that  they  will 
be  cared  for  by  intelligent  people  who  will  make  the  two  ap- 
plications daily. 

"  The  hypothesis  on  which  this  treatment  is  founded  is  the 
following:  It  removes  the  parasite  in  proportion  as  it  arrives 
on  the  surface  of  the  akin  and  prevents  its  propagation.  The 
hairs  infiltrated  with  spores,  which  having  broken  could  not 
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Olycerin,  .       .       .    f  3  X. 

Perchloride  uf  mercary, 

Oiloride  of  anunooiam,  .  .  .  ia  irr.  xv. 
"  Aftpr  the  friction  has  been  made,  the  head  is  covered  with 
a  lin*-n  cloth  which  has  been  used  for  the  purpose  before,  and 
abov.-  that  in  worn  a  cloth  cap.  This  is  perhaps  the  least  bad 
of  all  the  treatiuenls  I  have  tried.  I  now  only  wash  the  head 
once  a  week.  The  mean  duration  of  treatment  is  twelve  to 
flft<'<*n  months." 

M.  B».-snier  states  that  he  •'practises  epilation  of  the 
healthy  hairs  which  surround  all  the  patches,  or  all  the  sus- 
picious p«>ints,  and  keeps  this  zone  epiiated  during  the  whole 
period  of  treatment.  (It  is  quite  exceptional  to  And  that  the 
dist.-ase  spreads  from  one  hair  to  another  beyond  the  line  of 
circumvallation  made  by  the  epilation,  when  this  epilation  is 
really  carritxi  out  among'  the  healthy  hairs  during  the  whole 
pt'riod  of  treatment. I  The  head  is  washed  everj-  morning 
with  warm  water  in  which  l>ontcic  acid  is  dissolved,  in  the 
stn-HjEth  of  5  in  l.t>X>,and  soap  is  added  if  the  state  of  the  head 
permits  it.  Ever>' eveninjr  an  ointment  is  lijrhtly  rubbed  in 
compos«*d  of  vaseline  with  a  very  minute  quantity  of  sulphate 
of  cojtper  (from  O.rto  to  1  per  l.tXK"),  the  friction  being'  managed 
in  such  a  wa,v  as  never  to  cause  dermatitis. 
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"This  condition  is  to  be  considered  absolute,  and  if  the 
skin  of  the  patient  is  irritable,  and  if  there  are  eczematous 
points,  whether  caused  by  the  fungus  or  not,  I  limit  myself  to 
rubbing  in  a  pomade  of  vaseline,  or  of  fresh  butter  with  5  per 
cent  or  even  less  of  boracic  acid.  The  lotions  and  ointments 
have  no  other  object  than  to  sterilize  the  healthy  hairs  and  to 
render  them  unfit  for  the  growth  of  Trichophyton.  Ringworm 
patches,  once  isolated  by  the  line  of  epilation,  cure  spontane- 
ously after  a  few  months.  No  medicinal  substance  can  destroy 
Trichophyton  without  exciting  a  dermatitis  in  the  hair-foUiclo 
to  a  dangerous  extent. 

"  There  does  not  exist  any  parasiticide,  properly  so-called, 
for  the  parasitic  fungi  of  the  slcin.  For  patients  who  have  a 
delicate  sin  all  irritants  are  hurtful.  In  those  who  have  not 
this  peculiarity,  the  elimination  of  the  affected  hairs  is  favored 
by  local  applications  of  tincture  of  iodine  or  of  tincture  of 
iodine  mixed  with  chloroform  or  with  strong  acetic  acid,  re- 
peated according  to  the  effect  produced. 

"The  applications  ought  to  be  made  and  their  effect 
watched  by  the  medical  man  himself. 

"  I  possess  notes  of  the  cases  of  a  great  number  of  patients 
treated  elsewhere  by  irritants  who  bear  the  indelible  traces 
of  the  unhappy  intervention  of  the  medical  man,  and  this  in 
an  affection  in  which  a  spontaneous  cure  is  an  absolute  rule. 

"The  duration  of  tinea  tonsurans  is  always  long  —  from 
two  months  to  two  years.  I  do  not  admit  as  cures  cases  in 
which  the  cure  is  not  established  by  the  microscope.  Nine- 
tenths  of  the  patients  whom  medical  men  send  back  to  school 
as  cured  are  not  really  cured,  as  the  microscope  shows,  and 
this  is  an  essential  cause  of  the  propagation  of  the  disease. 
To  resume,  I  make  no  pretension  in  my  treatment  to  destroy 
Trichophyton  once  developed  in  the  hair-follicle. 

"  I  only  seek  to  limit  its  extension  by  isolating  the  patch 
or  patches  by  means  of  epilation,  to  sterilize  the  parts  not  3'et 
affected  by  preserving  them  from  every  cause  of  irritation, 
and  from  all  traumatism  which  favors  extension  by  auto-in- 
oculation and  by  using  the  lotions  or  ointments  either  simple 
or  slightly  impregnated  with  copper,  which  I  consider  best 
adapted  to  sterilize  hairs  against  the  growth  of  Trichophyton.^' 


TISBA  CIRCINATA  (KISGWORM  OF   THE  BODY). 

TiNBA  ciRCiXATA  IS  a  supei*flcial  inflamniatioD  of  the  skin 
produced  by  thegio«-tIi  of  Trichophyton  in  the  hoiiiy  layers 
of  the  epidermis  and  in  the  shallow  Tollicles  of  the  One  lanugo 
hairs. 

The  chief  characteristics  of  this  inflammation  are  its 
superficial  character  and  its  tendency  to  assume  a  niarginated 
circular  form.  The  degree  of  the  inflammation  and  the  pro- 
gress of  the  eruption  are  not  uniform.  In  yotin^  persons  or  in 
persons  with  delicate  skins  it  spreads  quickly.  In  persons 
with  bard  dry  skins  it  is  very  probable  that  it  is  not  capable 
of  developing  at  all. 

The  most  common  seats  are  the  face,  neck,  more  particu- 
larly the  back  of  the  neck,  fore-arms,  and  back  of  the  hands; 
that  is  to  say,  in  parts  apt  to  be  infected  by  spores  from  the 
head  when  ringrworm  exists  there,  or  from  contact  with  af- 
fected animals,  or  children.  Nurses,  or  attendants  on  young 
animals  which  are  affected  (such  as  calves  and  joung'  horses), 
get  the  disease  on  their  fore-arms. 

The  eruption  begins  in  an  erythematous  spot  which  veri' 
soon  shows  scales.  The  spot  extends  as  a  ring,  and  on  the 
margin  of  the  ring  the  scaling  is  usually  more  marked  than  in 
the  centre.  The  inflammation  is  therefore  more  acute  on  the 
margin,  the  soil  last  infected,  a  kind  of  tolerance  being  estab 
lished  in  the  centre  of  the  spot.  There  is  always  an  attempt 
at  the  formation  of  vesicles;  that  is,  vesicles  are  usually 
found  in  the  margin,  and  their  size  and  number  indicate  the 
degree  of  inflammation.  Sometimes  they  are  exceedingly 
small,  and  when  they  give  way  show  no  appreciable  fluid.  At 
other  times  they  are  SO  large,  full,  and  numerous,  that  they 
form  a  raised  abrupt  ring,  from  any  part  of  which  fluid  exudes 
when  it  is  pricked.    In  rare  cases  the  appearance  of  successive 
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rings  can  be  detected,  one  within  the  other;  but  this  is  not 
very  common.  The  size  of  the  rings,  as  they  usually  come 
under  observation,  is  generally  from  a  sixpence  to  a  iiorin,  but 
the  rings  are  often  well  marked  when  not  larger  than  a  split 
I)ea.  There  is  really  no  definite  limit  to  the  extension.  The 
coalescence  of  two  or  more  rings  produces  patches  of  a  gyrate 
or  festooned  appearance. 

The  detection  of  ringworm  on  the  neck  or  face  of  a  child 
should  at  once  lead  to  a  careful  examination  of  the  head, 
where  the  source  of  infection  will  usually  be  found.  Unlike 
ringworm  of  the  scalp,  ringworm  of  the  body  occurs  in  adults 
as  well  as  in  children. 

The- fitness  of  the  soil  for  the  development  of  this  disease 
varies  in  different  individuals,  and  in  different  parts  of  the  body 
of  the  same  individual,  which  is  probably  the  reason  why  we 
rarely  find  the  patches  extending  beyond  a  moderate  size. 
The  growth  of  the  fungus  seem  in  most  instances  to  come  to 
a  stop;  and  after  a  time  appears  to  wear  out  the  soil,  and  to 
gradually  cease  from  want  of  nourishment. 

The  detection  of  the  fungus  is  very  much  more  difficult 
than  in  ringworm  of  the  scalp,  and  sometimes  requires  consid- 
erable perseverance.  It  is  most  readily  found  in  the  scales  of 
the  periphery.  The  method  of  examining  the  scales  is  the 
same  as  that  for  the  hairs.  The  mycelial  nature  of  the  fun- 
gMS,  however,  is  in  this  case  evident. 

The  disease  has  been  experimentally  inoculated  by  several 
observers,  among  whom  Dr.  Edward  Wigglesworth  may  be 
cited.  Dr.  Wigglesworth'  reports  that  a  gentleman  inocu- 
lated his  arm  with  hairs  and  scales  from  the  head  of  a  child  on 
December  18th,  1873.  On  January  25th  there  was  a  circle  of 
tinea  circinata  as  large  as  a  silver  "  half -dime.''  On  February 
8th  everything  had  returned  to  its  normal  condition  without 
treatment.  Another  gentleman  on  October  5th,  1877,  inocu- 
lated the  fiexor  surface  of  the  left  arm  with  scales  from  a  case 
of  tinea  tonsurans  and  tinea  circinata.  On  October  16th  the 
patch  had  extended  to  1  cm.  in  diameter,  the  border  being 
slightly  raised  into  a  papule.  On  November  3d  the  patch 
was  3  by  3^  cm.,  the  appearance  being  that  of  a  typical  ring- 
worm, and  the  microscope  showing  spores  of  mycelium. 

Diagnosis. — The  diagnosis  is  usually  not  difficult.  The 
want  of  symmetry  and  the  localization,  the  eruption  being 
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present  usuuUj'  on  one  part  of  the  body  only,  are  the  leadii 
points.  These  features,  with  its  abrupt  border,  distiii|:uisii 
from  a  simple  scaly  eczema.  When  occurrmg  on  the  back 
the  hand  it  is  distingiiished  from  herpes  circlnatus  by  its  beij 
limited  to  one  side.  There  is  a  stage  when  the  spot  resembi 
a  patch  of  an  acute  eruption  of  psoriasis;  but  the  limit'atit 
to  one  part  distinguishes  it.  In  a  few  days  the  thin  fine  sea 
in  the  centre  liave  assumed  a  diJferent  aspect  from  the  heav 
and  more  imbricated  scales  of  psoriasis. 

The  only  form  of  syphilis  with  wliicli  it  could  be  confouDdt 


is  the  stage  of  secondary  eruption,  but  the  secondary  sypbilitj 
eruption  which  it  might  resemble  is  generally  a  syphilitj 
roseola,  and  does  not  scale,  and  in  syphilis  the  distribution  i 
more  general  over  the  body. 

The  yellow  cups  of  favus,  and  the  brown  desquamatin 
cuticle,  without  redness  and  without  vesicles,  of  tinea  versicoloj 
with  the  large  affected  surface  or  number  of  patches  peculia 
to  the  latter  disease,  are  sufficient  to  distinguish  them  froi 
ringworm  of  the  body.  Indeed,  the  only  two  diseases  wit 
which  I  can  imagine  its  being  easily  confounded  are  eczeni 
and  herpes  circinatus;   and  when  the  characteristic  featun 
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which  have  been  described  are  not  sufficient  to  establish  the 
diagnosis^  a  patient  search  with  the  microscope  will,  if ^ the  dis- 
ease is  parasitic,  demonstrate  the  presence  of  Trichophyton. 
The  itching  usually  present,  more  or  less,  varies  so  much  that 
the  symptom  is  hardly  available  in  making  the  diagnosis. 

Treatment, — The  treatment  of  body  ringworm  is  usually 
as  satisfactory'^  as  that  of  the  head  is  troublesome. 

If  the  patch  is  painted  once  or  twice  with  tincture  of  iodine, 
and  well  scrubbed  with  soft  soap,  the  disease  is  cured.  To 
make  sure,  the  patient  may  be  ordered  a  white  precipitate 
ointment  to  be  rubbed  in  once  a  day. 

M.  Vidal  writes  me  that  since  1861  he  has  preferred,  to  all 
other  treatment  which  he  hag  tried,  painting  with  tincture  of 
iodine.  He  applies  iodine  over  a  space  extending  three- 
eighths  of  an  inch  beyond  the  ring  every  morning  for  three 
days,  Ihen  applies  it  twice  afterward  at  intervals  of  two 
days.  He  finds  two  applications  usually  sufficient.  If  any 
irritation  is  caused  he  applies  it  after  an  interval  of  two  da^'^s. 

M.  Besnier  adopts  a  somewhat  similar  plan.  He  rubs  the 
patch  very  firmly  with  cotton  which  has  been  soaked  in  tinc- 
ture of  iodine,  applying  this  treatment  both  in  the  erythema- 
tous and  in  the  vesicular  form.  He  usually  finds  one  applica- 
tion sufficient.  A  second  friction  is  necessary  when  the 
peripheral  zone  has  not  been  treated  sufficiently  actively, 
12— [>2 


CHAPTER  T. 

INGUINAL  RrNGWORM  (ECZEMA  MARGINATUM). 

This  form  of  ritig'worm  is  so  diffei-ent  from  the  two  others, 
that  it  was  first  describfd  by  Hebra  as  a  fonu  of  eczema  under 
the  name  of  eczema  marginatum.  TIic  term  inargrinatum 
calls  attention  to  a  diagnostic  point  between  the  parasitic  and 
a  simple  eczema. 

Koebner  first  showed  that  the  disease  is  due  to  Trichophy- 
ton. 

The  tender  skin  of  the  inguinal  region,  and  the  moisture  of 
the  parts,  favor  the  development  of  the  fungus.  Starting 
from  the  acroto-crural  fold,  the  disease  advances  over  the 
inner  aspect  of  the  thighs,  and  extends  backward  over  the 
gluteal  regions.  The  largi'  rings  sometiniea  meet  in  the  lower 
part  of  the  lumbar  regions,  but  usually  do  not  extend  so  far, 
the  affection  hmiting  itself  to  the  moist  skin  of  the  inner  aspect 
of  the  thighs.  The  affected  surface  is  more  or  less  i-ed,  some- 
times very  little  so,  and  slightly  scaly.  The  margin  is  abrupt, 
raised,  and  much  more  scaly  than  the  centre.  As  in  ordinary 
ringworm  of  the  body,  sometimes  traces  of  previous  margins 
are  observed  within  the  outer  one. 

The  disease  is  very  common  in  certain  tropical  countries, 
where  it  is  usually  known  by  a  special  name  for  each  locality. 
Thus  we  hear  of "  Chinese  ringworm,"  or  "  Burmese  ringworm," 
etc.  As  it  is  supposed  to  be,  and  probably  is,  conveyed  by 
native  washermen  wearing  drawers  which  have  been  sent  to 
wash,  it  is  also  known  in  these  countries  as  "Washerman's 
itch,"' "  Dhobie's  itch,"  etc.  It  sometimes  causes  considerable 
itchiness  and  irritation,  and  may  last  for  many  years;  and, 
unlike  ordinary  ringwoi'in  of  the  body,  is  very  rebellious  to 
remedies. 

In  these  respects  it  differs  from  ordinarj'  ringworm  of  the 
body.     It  is  also  noteworthy  that  it  is  never  endemic  among 
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a  group  of  persons,  as  in  a  family  or  school,  and  is  practically 
not  contagious.  The  diagnosis  is  easy,  and  consists  in  the  as- 
sociation of  the  abrupt  raised  margin  of  tinea  circinata  with 
the  irritation,  desquamation,  and  vesicles  of  eczema. 

The  treatment  consists  in  the  frequent  and  firm  application 
of  certain  irritants.  I  am  in  the  habit  of  prescribing  washing 
with  soft  soap  twice  daily,  and  rubbing  in  Wilkinson's  oint- 
ment, as  modified  by  Hebra. 

]$  Sulphuris  sublimati, 

Olei  cadini, a&  3  iv. 

Saponis  viridis, 

Adipis, aa  |i. 

Cretae  praeparatae,  .        •        .        .  3  iiss. 

M.  ft.  ungt. 

This  treatment  is  somewhat  painful,  but  any  treatment 
that  is  effectual  in  this  disease  must  stimulate  with  some 
severity. 

Kaposi  recommends  the  application  of  a  1-per-cent  solution 
of  naphthol  in  alcohol  and  a  5-per-cent  naphthol  ointment. 
Tar,  iodine,  solutions  of  perchloride  of  mercury,  are  all  used 
more  or  less  by  practitioners,  tincture  of  iodine,  perhaps,  more 
frequently  than  the  others. 

In  obstinate  cases  the  epidermis  must  be  softened  by  ap- 
plications of  soft  soap,  which  are  allowed  to  remain  for  some 
time  on  the  skin.  This  treatment  is,  however,  severe,  and  not 
to  be  begun  in  the  first  instance.  After  the  malady  is  cured, 
the  inguinal  fold  must  be  carefully  kept  dry,  powder  being 
freely  used. 


CHAPTER    TI. 

PARASITIC    SYCOSIS. 

"When  Trichophyton  attacks  the  hairs  of  the  beard  it  pro- 
duct's a  disease  known  as  parasitic  sycosis.  Tliis  atrection, 
allhough  it  occurs  occasionally,  is  not  common  in  England. 
It  has  been  most  frequently  observed  in  Paris,  where,  hoTv- 
ever,  it  is  getting  more  rare.  The  affection  is  supposed  tu  1>e 
usually  conveyed  by  the  razor  of  the  barber. 

Lailler  describes  two  degrees  of  it.  In  one,  which  he  terms 
pityriasis  alba  parasitica,  tlie  affection  docs  not  penetrate 
more  deeply  than  the  openings  of  the  hair  follicles,  producing 
a  very  slight  desquamation,  and  causing  the  formation  ot  a 
sheath  round  the  haii-s,  giving  the  well-known  aspect  of 
goose -skin. 

The  disease  frequently  spreads  to  the  non-hairy  parts, 
where  it  acquires  the  characters  of  ordinary  tinea  circinata. 
In  the  second  degree  the  parasite  penetrates  the  hair.follicle, 
and  each  hair  becomes  the  centre  of  a  zone  of  inflammation. 
The  cutis  becomes  congested,  inflamed,  and  tuberculated ;  pus 
forms,  the  haii-s  loosen  and  are  easily  extracted.  The  inflam- 
mation may  be  so  intense  as  to  produce  the  aspect  of  a  con- 
glomeration of  boils. 

Diagnosis. — The  quick  rate  of  development,  and  the 
absence  of  cicatrices,  distinguish  it  in  the  erj'thematous  stage 
from  lupus  erythematosus. 

The  bright  color,  and  the  absence  of  itchiness  and  desqua- 
mation prevent  the  disease  being  confounded  with  syphilis. 

The  limitation  to  the  hairs  distinguishes  it  from  eczema, 
which,  e%'en  when  it  exudes  and  is  purulent,  is  still  not  tuber- 
cular. 

The  diagnosis  between  parasitic  and  non-parasitic  sycosis 
may  present  some  difhculty.  The  parasitic  sycosis  develops 
much  more  quickly,  non-parasitic  sycosis  being  an  essentially 
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chronic  disease.  The  parasitic  disease  is  often  associated  with 
erythematous  desquamating  circles,  and  produces  more  exu- 
berant mushroom-like  tubercles  than  the  non-parasitic  affec- 
tion. Examination  of  the  hairs  and  the  presence  or  absence 
of  Trichophyton  will  remove  all  doubts. 

Treatment. — Kaposi  recommends  painting  the  part  with  a 
1-per-cent  solution  of  perchloride  of  mercury,  or  the  use  of  a 
soap  composed  of  naphthol,  sulphur,  and  alcohol,  or  the  appli- 
cation of  acetic  acid,  with  the  addition  of  dry  sulphur  imme- 
diately afterward,  stating  that  this  treatment  often  renders 
epilation  unnecessary. 

Lailler,  on  the  other  hand,  recommends  epilation  as  soon 
as  the  inflammation  has  attained  the  stage  of  sycosis,  parasi- 
ticide lotions  in  the  early  stages,  and  daily  shaving  of  the 
affected  part. 
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CHAPTER   VIII. 

KERION. 

In  the  fifth  book  of  Celsus  there  is  a  description  of  a  skin 
disease  which  he  calls  kerion.  One  variety  of  the  disease  has 
the  appearance  of  a  large  painful  boil,  and  shows,  when  it  is 
ripe,  a  great  number  of  openings  through  which  a  gelatinous 
purulent  fluid  trickles,  although  this  does  not  lead  to  the  dis- 
appearance of  the  swelling.  There  is  more  decayed  matter, 
he  states,  than  in  a  boil,  and  the  swelling  occupies  more  space. 
It  is  nearly  always  found  on  hairy  places. 

Celsus  distinguishes  a  second  kind  in  which  the  affected 
area  is  somewhat  smaller,  but  in  which  the  surface  is  more 
"  ulcerated.**  Otherwise  there  is  no  difference  to  be  found  in 
his  description  of  the  two  forms. 

The  kerion  of  Celsus  is  thus  a  swelling  which  occurs  on 
the  hairy  scalp,  pale  red  in  color,  honeycomb-looking  in  ap- 
pearance, soft,  and  with  many  gaping  openings  corresponding 
to  the  hair-follicles,  from  which  there  flows  a  viscid  bird-lime- 
like fluid.  The  swelling  does  not  suppurate,  but  the  hairs  fall 
out  with  or  without  their  sheaths.  Sometimes,  especially  at 
the  beginning,  there  is  pain,  and  even  fever.  The  cervical 
glands  on  the  corresponding  side  are  swollen. 

In  1866,  Tilbury  Fox  showed  that  the  disease  is  caused  by 
Trichophyton  tonsurans.  The  disease  is  not  common,  but  when 
once  seen  the  appearance  is  so  characteristic  that  it  can  always 
afterward  be  easily  recognized;  indeed  it  is  so  unlike  any- 
thing else  that  occurs  on  the  scalp  that  it  can  hardly  be  diffi- 
cult to  recognize  it  from  the  description  alone. 

Dr.  Tilbury  Fox  states  that  its  characters  are :  (a)  general 
prominence  of  the  patch;  (6)  its  perforation  with  foramina, 
i.e.,  the  mouths  of  the  hair-follicles;  (c)  the  outpouring  of  a 
mucoid  fluid;  (d)  the  non-suppuration  of  the  swelling;  {e)  the 
looseness  of  the  hairs;  (/)  the  after-baldness;  {g)  the  presence 
of  a  fungus  in  the  hair  and  follicles. 
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Although  Trichophyton  is  found  in  some  hairs,  yet  many 
hairs  from  a  patch  may  bc5  examined  without  finding'  any 
fungus.  The  disease  is  evidently  due  to  unusual  susceptibiUty 
on  the  part  of  the  individual  to  the  poisonous  action  of  Tricho- 
phyton. ' 

Treatment  consists  in  extracting  all  the  hairs  and  in  ap- 
plying a  weak  solution  of  corrosive  sublimate  or  carbolic  acid 
lotion. 


CHAPTER   IX. 

TINEA  IMBRICATA, 

Dr.  Manson  has  described  a  parasitic  disease  of  the  skin 
which  he  considers  has  been  hitherto  confounded  with  tinea 
circinata.  He  describes  it  under  the  name  of  tinea  imbricata^ 
and  states  that  if  it  has  been  in  existence  any  length  of  time 
it  involves  a  very  large  surface,  such  as  an  entire  limb  or  side 
of  the  trunk,  or  oftener  still,  if  not  checked,  nearly  the  whole 
surface  of  the  body.  It  is  characterized  by  the  abundant 
formation  of  scales,  successive  waves  of  which  are  imbricated 
over  each  other.  It  excites  very  little  irritation,  and  contains 
the  fungus  in  profusion. 

Manson  distinguishes  it  from  tinea  circinata  by  the  extent 
of  surface  involved,  the  absence  of  irritation,  the  imbrication 
and  the  profusion  of  fungus;  the  amount  of  fungus  in  tinea 
circinata  being  usually  not  great.  He  also  states  that  he  has 
succeeded  in  inoculating  tinea  imbricata  and  tinea  circinata 
on  different  parts  of  the  same  individual,  and  that  in  the  result 
of  the  two  inoculations  the  characteristic  differences  were 
maintained. 

Dr.  Manson  was  kind  enough  to  send  me  a  bottleful  of 
scales  from  a  case  of  tinea  imbricata.  These  scales  are  formed 
by  small  thin  flakes,  and  certainly  it  would  be  difficult  to  have 
filled  a  bottle  with  similar  flakes  from  such  cases  of  tinea 
circinata  as  we  are  accustomed  to  see  in  England.  Manson 
observed  the  disease  in  Amoy,  but  states  that  all  his  patients, 
with  one  exception,  had  been  at  one  time  in  the  Straits  of 
Malacca  or  the  islands  of  the  Malay  Archipelago;  and  he 
believes  that  tinea  imbricata  is  the  same  as '  the  disease  de- 
scribed as  pita  or  Tokelau  itclu 

In  examining  the  scales  referred  to  under  the  ^microscope, 
I  found  that  they  contained  various  fungi.  There  was  a  con- 
siderable proportion  of  mycelia  and  conidia  indistinguishable 
from  the  mycelia  and  conidia  of  Trichophyton.    But  there  were 
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of  a  totally  dtORcat  aspect,  some  beinir  smaller 
lu^r  than  Tricbopti?toii.    The  en^nving  (Fig.  -Jl) 
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vi'ivnoalM   tlu>  aitpearances  of  the  Tun^  seen   among   these 
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NOTES  ON  DENTAL  SURGERY. 


CHAPTER  I. 

The  following  pages  are  intended  for  students  of  medicine 
and  medical  practitioners^  as  an  abridgment  of  the  elemen- 
tary principles  of  dental  surgery,  with  as  much  practical 
information  as  might  enable  some  of  the  more  common  opera- 
tions in  that  department  to  be  performed,  if  not  with  the 
artistic  skill  of  the  expert,  at  least  in  a  manner  that  in  many 
emergencies  would  be  satisfactory  and  beneficial. 

The  importance  of  a  larger  provision  being  made  for  the 
treatment  of  dental  diseases  has  of  late  occupied  a  consider- 
able amount  of  attention.  Whether  the  supply  of  specialists  in 
this  line,  or  the  increased  institution  of  public  dental  appoint- 
ments may  yet  meet  the  exigencies  of  the  occasion,  is  difficult 
to  foresee,  but  there  seems  little  doubt  that  an  acquaintance 
with  the  subject  by  medical  men,  in  a  greater  measure  than 
at  present  prevails,  might  be  of  considerable  advantage. 

The  chapters  are  arranged  somewhat  in  the  same  manner 
as  in  a  previous  and  larger  work  by  the  author,  from  which  he 
has  quoted  some  portions  given  here,  viz.,  "  A  Handbook  of 
Dental  Anatomy  and  Surgery,"  the  last  edition  of  which  was 
published  in  1871,  but  is  now  apparently  out  of  print.  The 
*'  Notes,"  however,  must  be  considered  more  as  a  compilation 
of  memoranda  than  as  anything  like  a  treatise  upon  the 
subject. 

GENERAL  CHARACTERS  OF  THE  TEETH  IN  MAN. 

In  undertaking  the  treatment  of  dental  diseases,  it  is  es- 
sential that   the  practitioner    should  be  familiar  with   the 
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number,  arrangement,  and  form  of  the  tf^th  in  man. 
mists  consider  forty-four  to  be  the  so-called  typical  numbe" 
of  teeth  in  the  mammalia.  In  man  the  number  of  the  adult 
complement  of  teeth  is  thirty-two.  It  is  therefore  held  that 
in  man,  as  is  the  case  in  some  other  animals,  certain  teeth  aiv^ 
suppressed;  forty-four  ought,  as  it  were,  to  be  present,  but  tl 
man  twelve  of  these  are  suppressed,  reducing  the  number  t 
thirty-two.  This  diminution  of  the  typical  number  of  teeth  il 
man  affords  one  explanation  of  the  occurrence  of  what  I 
sometimes  beUeved  to  be  a  third  dentition — as  well  as 
existence  of  supernumerary  teeth  in  the  mouth— such  ■ 
usual  numbers,  in  both  cases,  indicating  a  return  to  the  ori^ 
nal  or  typical  number  which  had  boon  departed  from. 

These  tlurty-two  teeth  are  arranged  in  the  same  way 
both  the  upper  and  tower  jaw — sixteen  in  each.  In  froi 
above  and  below,  are  four  cutting  teeth,  flat  at  their  edgi 
and  termed  incisors.  Bounding  these,  on  eacli  side,  is  tJ 
canine  or  eye-tooth.  Behind  the  canine  are  two  teeth,  tenni 
bicuspids,  or  small  grinders — two  on  each  side,  above  aj 
below.  Behind  these  again  are  three  large  grinders,  or  ti 
true  molar  teeth — three  on  each  side,  above  and  below.  Tha 
three  true  molar  teeth  appear  only  with  the  permanent  i 
The  first  or  milk  set  differs  from  the  second  or  permanei 
set  in  being  twelve  teeth  fewer — six  above  and  six  below;  tJ 
milk  set  being  only  twenty  in  number  instead  of  thirty-tw 
and  the  difference  consisting  in  the  absence  of  any  direct  po 
decessors  to  the  true  molar  teeth, 

In  man  the  teeth  are  all  of  one  length,  all  on  the  same  lev( 
at  the  crowns,  and  no  interspaces  exist  among  them,  evei 
tooth  being  close  to  the  one  next  it.  The  existence  of  unoi 
pied  spaces  among  the  teeth  of  the  lower  animals  may  explaj 
why  they  suffer  so  much  less  during  dentition  or  tecthia 
than  man,  where  the  jaw  is  barely,  if  it  is  actually,  sufHciei 
to  contain  the  teeth  with  which  it  is  furnished. 

Each  tooth  is  composed  of  three  different  substances,  vi 
— Ist,  a  body  or  base,  composed  of  dentine;  2d,  a  cap,  invest 
ing  the  crown,  and  termed  enamel;  3d,  a  substance  coatin 
that,  and  termed  cement. 

The  character  of  root  or  fang  in  each  tooth  is  one  of  1 
chief  marks  by  which  they  are  distinguished  from  each  othef 
The  natural  form  of  root  m  all  the  incisor  teeth,  above  ; 
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below,  is  a  single,  straight,  conical  fang.  In  the  canint  teeth 
the  same  form  is  observed.  In  the  bicuspids  of  the  lower 
jaw  the  single  root  continues,  but  in  those  of  the  upper  jaw  it 
inclines  to  divide  into  two  fangs.  In  all  the  upper  molars  the 
number  of  fangs  is  three;  two  outside,  and  one  next  the  palate. 
In  all  the  lower  molars  the  number  of  the  fangs  is  two,  one 
behind  the  other. 

A  knowledge  of  the  number,  form,  and  direction  of  these 
fangs  is  essential  for  performance  of  tooth  extraction,  as  a 
tooth  is  extracted  with  much  more  rapidity  and  greater  ease 
by  attention  to  its  form  and  mode  of  fixation. 

The  first  appearance  of  the  teeth  takes  place  about  the 
seventh  or  eighth  month  of  infancy,  with  the  eruption  of  the 
temporary  or  milk  set.  As  soon  as  the  crown  of  the  still  un- 
seen tooth  is  completed,  and  long  before  the  root  is  perfect,  it 
is  "  cut,"  as  it  is  called.  This  takes  place,  not  by  the  tooth 
forcing  a  way  for  itself  through  the  gum  and  other  tissues, 
but  by  these  tissues  themselves  making  a  way  for  its  escape. 
An  opening  is,  if  we  may  so  speak,  spontaneouly  formed  for 
it;  the  tooth  protrudes  through  this  opening,  and  to  a  certain 
extent  the  tooth  is  hoisted  a  little  way  out  of  the  gum.  This 
lifting  up  of  the  young  tooth,  on  its  first  penetrating  the  gum, 
causes  it  to  appear  to  grow  more  rapidly  than  it  really  does, 
— such  apparent  rapidity  of  growth  during  the  first  few  days 
of  a  tooth's  existence  in  the  mouth  being,  however,  deceptive. 

This,  in  general  terms,  constitutes  that  strictly  natural 
and  healthy  process  going  on  in  infant  life,  and  termed  "  teeth- 
ing," not  a  step  in  which  is  to  be  regarded  as  disease.  Denti- 
tion may,  like  every  other  natural  process,  assume  a  diseased 
or  morbid  condition,  but  in  no  ordinary  case  does  it  deserve 
the  bad  character  generally  assigned  it. 

The  first  or  temponiry  set  is  soon  lost  and  replaced  by 

others  which  are  to  be  renewed  no  more — the  permanent  or 

adult  teeth.    The  various  steps  by  which  this  second  dentition 

is  effected  closely  resemble  those  of  the  first,  and  it  might  be 

tedious  to  enter  upon  the  physiology  of  the  process  in  either 

case.    The  main  difference  is  that  the  majority  of  the  teeth  in 

the  second  or  permanent  set  have  had  predecessors  among 

those  of  the  first  set ;  they  form,  as  it  were,  a  second  crop,  and 

this  second  crop  is  much  longer  in  coming  to  perfection  than 

the  first  was;  inasmuch  as  within  three  years  after  birth  all 
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the  flrst  crop  had  appeared  above  ground,  whereas  the  secoi 
is  not  all  up  lor  close  upon  twenty  years  more,  during'  neai 
all  which  time  one  or  other  of  its  members  has  been  in  prt 
of  growth. 

The  time  at  which  the  various  teeth  of  the  first  and  seccH 
dentition  are  "  cut "  varies  considerably.  The  earliest  1 
to  appear  above  the  gum  in  the  flrst  or  temporary  set  are  tl 
lower  central  incisors.  This  takes  place  about  tke  seventh  ( 
eighth  month  of  infant  life  In  a  week  or  two  those  of  1 
upper  jaw  succeed  them  The  lateral  incisors  of  the  upp( 
jaw  next  appear  about  the  eighth  or  ninth  month,  and  thoi 
of  the  lower  jaw  quickly  follow.  The  anterior  lower  molaj 
are  cut  from  the  twelfth  to  the  sixteenth  month,  and  immet 
ately  after  them  come  the  eon-espondiug  teeth  in  the  upp< 
jaw.  During  the  seventeenth  or  eighteenth  month  the  canim 
appear,  generally  those  in  the  upper  jaw  flrst,  and  before  t 
age  of  two  and  a  half  years  the  second  milk  molai-s  g^ueral^ 
commence  to  make  their  appearance,  thus  completing  th 
temporary'  set  of  teeth. 

The  second  set  generally  begins  to  appear  about  the  a 
of  seven  years,  by  the  flrst  permanent  molars  being  then  cul 
These  are  followed  by  the  permanent  central  incisors  befor 
eight,  the  lateral  incisors  about  nine,  the  flrst  bicuspids  at  tea 
the  second  at  eleven,  the  canines  at  twelve,  the  second  molar 
at  thirteen,  and  the  third  molars  at  twenty  or  twenty-oo 
years  of  age,  or  about  these  dates  as  a  general  rule. 

The  structure  of  the  three  substances  mentioned  as  entoi 
ing  into  the  formation  of  a  tooth  is  peculiar,  and  all  of  thei 
are  different  from  each  other. 

Dentine,  or  the  body  of  the  tooth,  is  composed  of  e 
minute  tubes,  the  walls  of  which  consist  of  sometliing  liln 
bone.  These  tubes  are  arranged  so  as  to  lie  with  one  eni 
opening  at  the  centre  of  the  tooth,  the  other  terminating  t 
its  external  surface.  The  use  of  them  seems  to  be  in  mail 
taining  the  vitality  of  the  tooth,  by  drawing  nourishmen 
from  the  vessels  running  along  its  central  cavity  and  perlmp 
they  ser\'e  to  endow  the  dentine  with  a  certain  amount  < 
sensitiveness. ' 

Enamel  consists  of  a  collection  of  minute,  dense,  and  ei 
cessively  hard  columns,  closely  packed  together,  and  stundm 
upon  the  surface  of  tlie  dentine,  where  that  substance  is  ( 
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posed  within  the  mouth,  and  for  which  they  constitute  merely 
a  mechanically  protective  covering. 

Cement  is  a  substance  closel.y  resembling  ordinary  bone, 
and  acts  in  the  double  capacity  of  assisting  the  central  cavity 
of  the  tooth  in  affording  nourishment  to  the  dentine,  and  as  a 
bond  of  union  between  the  root  of  the  tooth  and  its  socket. 
The  cement  is  more  largely  furnished  with  the  means  of  de- 
riving a  supply  of  nourishment  from  the  adjoining  blood- 
vessels than  the  dentine;  and,  as  the  centre  of  the  tooth  and 
the  surface  of  its  fang  are  thus  provided  with  the  means  of 
sustenance,  its  vital  powers  are  suflOiciently,  although  feebly, 
maintained. 

Wherever  any  of  these  three  substances  are  defective,  they 
are,  owing  to  the  small  amount  of  life  at  best  possessed  by 
them,  more  prone  to  disease  and  destruction.  In  their  healthy 
condition  nature  has  provided  against  the  trying  circum- 
stances these  organs  are  necessarily  exposed  to  in  such  a 
locality  as  the  mouth;  but  where  any  imperfection  or  disor- 
dered condition  exists  in  the  component  hard  structures  of  a 
tooth,  the  combined  effect  of  this,  and  all  the  agencies  to  which 
it  becomes  exposed  readily  result  in  disease  or  death  and  sub- 
sequent decomposition  or  decay  of  its  substance,  constituting 
what  is  termed  "  dental  caries."  The  substance  of  the  tooth 
is  destroyed,  broken  down,  and  removed;  the  central  canal, 
largely  supplied  with  nerves  as  well  as  blood-vessels,  and  the 
cement  substance,  also  largely  endowed  with  sensation,  either 
or  both  become  encroached  upon;  acute  pain  is  the  result,  and 
toothache  in  its  true  form  is  produced. 


GENERAL  ANATOMY  OF  THE  MAXILLARY  APPARATUS. 

The  aiiiitomy  of  the  dental  system  cannot  be  well  described 
or  tlioiKughly  understood  without  taking  into  account  the 
anatomy  of  all  those  structures  which,  besides  the  teeth,  are 
involved  in  the  performance  of  mastication.  These  structures 
include  the  bones  entering  into  the  formation  of  the  upper  and 
lower  jaw,  the  muscles  moving  the  lower  jaw,  the  iier\-es  and 
blood-vessels  supplying  these  parts,  and  the  integument  cover- 
ing them  inside  the  mouth — a  mere  resume  or  memorandum 
of  which  may  be  here  appended. 

Upper  and  Loicer  Maxillary  Bones  and  Teeth. — Wliat  Is 
termed  the  arch  of  the  upper  jaw  is  formed  by  the  junction  of 
two  separate  bones,  one  for  each  side,  and  termed  the  right 
and  left  superior  maxillEe  or  maxillary  bones.  Each  of  these 
bones  contains  eight  teeth  in  the  adult  subject,  namelj',  one 
central  incisor,  one  lateral  incisor,  one  canine,  two  bicuspids, 
and  three  molars.  These  two  bones  articulate  with  each  other 
in  the  middle  line  of  the  face,  and  from  their  large  extent  assist 
in  the  formation  of  the  orbit,  the  nose,  the  cheeks,  and  the  pal- 
ate. The  superior  maxillary  bone  is  very  irregular  in  shape. 
It  may  be  generally  described  as  possessing  an  external  sur- 
face— that  upon  which  the  cheek  rests;  an  internal  surface — 
that  applied  to  the  coiTesponding  surface  of  the  bone  of  the 
opposite  side  and  other  parts;  and  a  posterior  surface,  form- 
ing the  tuberosity  which  rounds  off  the  bone  behind.  Above 
it  presents  a  smooth  flat  surface,  which  forms  part  of  the  floor 
of  the  orbit.  Below  it  presents  an  arched  surface,  entering 
into  the  formation  of  the  palate,  and  havinp:  the  upper  teeth 
projecting  downward  from  its  external  border.  Partly  in- 
closed by  all  these  surfaces,  a  large  hollow  space  exists  in  the 
body  of  the  bone  termed  the  maxillary  antrum  or  antrum  of 
Highmore.  This  cavity  is  of  a  triangular  form,  and  its  closure 
is  completed  by  certain  other  bones  entering  uito  the  forma- 
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tion  of  the  skull.  The  superior  maxillary  bone  gives  passagre 
to  a  branch  of  the  fifth  pair  of  nerves  throug'h  a  small  round 
opening  immediately  under  the  orbit,  and  enters  into  the 
formation  of  the  nose  in  conjunction  with  the  same  bone  on 
the  opposite  side. 

The  lower  jaw  is  formed  by  an  arched  or  horse-shoe-shaped 
bone,  termed  the  inferior  maxilla  or  inferior  maxillary  bone. 
It  is  divided  into  a  horizontal  portion,  containing*  the  lower 
teeth,  and  an  upright  or  ascending  portion,  terminating  in  the 
joint  or  temporo-maxillary  articulation  at  each  side.  These 
portions  are  named  respectively  the  horizontal  and  the  ascend- 
ing ramus  of  each  side,  the  chin  being  considered  as  placed 
between  them  in  front.  The  ascending  ramus  on  each  side  is 
bounded  superiorly  by  two  structures,  viz.,  in  front  by  a  sharp 
and  thin  process  of  bone  termed  the  coronoid  process,  and 
behind  by  another  process  of  a  thick  and  somewhat  tuberose 
aspect,  termed  the  condyle,  and  constituting  the  articular 
portion  of  this  bone.  Between  the  coronoid  process  in  front 
and  the  condyle  behind,  the  flat  substance  of  the  ascending 
ramus  is  hollowed  into  a  deep  notch  called  the  sigmoid  notch. 
Proceeding  downward,  we  find  the  internal  aspect  of  the  as- 
cending ramus  perforated  by  a  canal  opening  downward  into 
the  substance  of  the  bone.  This  is  the  inferior  dental  foramen 
for  the  transmission  of  a  nerve  and  blood-vessels  into  the  body 
of  the  bone  for  the  supply  of  the  contained  teeth,  etc.  At  its 
lower  and  back  part,  the  angle  formed  by  the  commencement 
of  the  horizontal  ramus  is  termed  the  .ingle  of  the  jaw,  and 
passing  forward  from  this  on  each  side  to  the  chin  is  what  has 
been  already  described  as  the  horizontal  ramus.  Midway  be- 
tween the  angle  and  the  chin  on  each  side  is  a  small  round 
opening — the  mental  foramen, — and  marking  the  centre  of  the 
chin  is  a  somewhat  elevated  ridge  denominated  the  symphysis 
of  the  lower  jaw. 

Such,  in  general  terms,  and  without  entering  upon  any  de- 
tailed description,  are  the  more  characteristic  features  of  the 
upper  and  lov/er  maxillae. 

The  alveolar  cavities  or  sockets  in  which  the  teeth  are  im- 
planted in  these  bones,  consist  of  a  series  of  pits  arranged 
along  the  free  border  of  each  jaw,  and  into  which  the  fangs  of 
the  teeth  arc  accurately  fitted.  This  accuracy  of  fitting,  along 
with  the  curved  form  assumed  by  the  fangs,  and  the  union 
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established  by  the  membranous  structures  situated  between 
them  and  the  sockets,  explain  the  remarkably  fliin  mauni-r  iii 

I   ■which  the  teeth  are  found  fixed  in  the  jaws. 

I  Each  alveolar  ca\'ity,  whether  for  the  sing-le  root  of  such 
teeth  as  those  having  only  one  fang,  or  for  any  one  of  the 
fangs  of  teeth  having-  several,  is  inclosed  by  four  walls,  one 
situated  to\vard  the  lips  or  cheeks,  and  one  toward  the  tongue 
or  palate,  as  the  case  may  be,  in  the  upper  or  lower  jaw;  and 
besides  these,  two  ti-ansverse  walls  or  partitions  exist,  sopa^ 
rating  each  alveolar  cavity  from  the  others.  All  these  walla 
are  perforated  by  innumerable  minute  openings  for  the  trans- 

t   mission  of  vessels,  etc.,  to  the  outside  of  the  fang,  and  at  the 

\  deepest  part  of  the  sockets  several  larger  openings  exist  for 
the  entrance  of  the  nerves  and  blood-vessels  to  the  pulp  cavi- 
ties of  the  teeth.  Tlie  transvei'se  walls  or  partitions  are  much 
less  dense  iti  their  structure  than  either  the  external  or  in- 
ternal walls;  and  the  external  wall  is  in  nearly  all  the  teeth 
much  thinner  and  weaker  than  in  the  internal  one. 

These  peculiarities  in  the  alveolar  cavities  are  important 
to  be  kept  in  mind  with  reference  to  extraction  of  the  con- 

,  tained  teeth.  The  exact  adaptation  of  the  alveolar  walls  to 
the  form  of  the  fang  lodged  within  them,  especially  when 
considered  along  with  the  curvature  so  generally  assumed  by 
these  fangs,  will  at  once  indicate  the  impossibility  of  i-cmov- 
ing  the  teeth  from  their  sockets  by  a  straight  pull.  On  the 
other  hand,  the  thinness  of  the  external  alveolar  wall,  with 
the  notable  exception  of  the  posterior  molars  of  the  lower 
jaw,  coupled  with  the  fact  that,  like  the  stones  forming  an 
arch,  tlie  fangs  of  all  teeth  are  broadest  on  their  outer  aspect, 
indicates  that  a  force  ultimately  applied  so  as  to  dislodge 
the  teeth  in  an  outward  direction,  will  tend  very  materially 
to  facilitate  their  removal.  In  the  same  manner,  the  soft  and 
-Spongy  texture  of  the  tranverse  partitions  of  the  alveolar 
ridge  renders  it  apparent  how,  in  using  the  elevator  or  tooth- 
punch,  a  root  or  stump  will  be  easily  extruded,  on  these  walls 
or  partitions  yielding  before  the  power  of  such  an  instnunent 
when  properly  directed.  The  disadvantages,  again,  attend- 
ing an  unacquaintance  with  such  matters  are  too  obvious  to 
rcqnire  any  comment  here. 

The  anatomical  configuration  of  the  teeth  themselves,  im- 
planted in   the  upper  and   lower  maxillie,  differs  very  much 
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among  the  individual  members  of  the  series,  and  according  as 
they  are  temporary  or  permanent.  The  four  incisors  of  the 
upper  jaw  are  single-fanged  teeth,  and  they  differ  from  the 
corresponding  teeth  of  the  lower  jaw,  inasmuch  as,  while  the 
upper  ones  have  round  fusiform  fangs,  the  lower  ones  have  the 
fang  very  much  flattened  from  side  to  side.  The  eye-teeth,  or 
canines,  possess  longer  and  stronger  fangs  than  any  of  the 
other  teeth.  The  form  of  these  fangs  is  a  somewhat  flattened 
cone,  frequently  marked  on  the  sides  by  a  deep  groove  or  fur- 
row— a  construction  rendering  their  fixation  in  the  jaw  very 
secure.  The  bicuspids  in  the  upper  jaw — two  in  number  on 
each  side — ^have  their  fangs  either  single  and  very  much  flat- 
tened from  side  to  side,  or  this  flattening  so  pronounced  in  the 
middle  as  to  divide  the  otherwise  single  fang  longitudinally ; 
thus  leading  to  the  tooth  having  two  fangs — one  externally 
and  one  internally — ^both  in  such  cases  being  generally  round 
and  attenuated.  In  the  lower  jaw  the  corresponding  teeth 
have  simple  round  tapering  fangs,  sometimes  of  considerable 
length.  The  molar  teeth  of  the  upper  differ  in  an  important 
respect  from  those  of  the  lower  jaw.  The  upper  molars  have 
three  fangs,  the  lower  have  only  two.  The  three  fangs  of  the 
upper  molars  are  arranged  so  that  two  shall  be  situated  next 
the  cheek — one  fang  behind  the  other — and  the  third  fang 
placed  inside  the  others  and  directed  toward  the  palate.  In 
this  manner  the  upper  molars  possess  one  palatal  and  two 
buccal  or  cheek  fangs,  the  palatal  being  the  largest,  and  next 
to  that  the  anterior  buccal  fang.  The  lower  molars  possess 
two  fangs,  one  placed  behind  the  other,  and  of  these  the  an- 
terior is  markedly  the  largest.  The  fangs  of  the  lower  are 
generally  much  broader  and  longer  than  those  of  the  upper 
molar  teeth. 

A  difference  has  been  stated  as  existing  between  the  form 
of  the  temporary  contrasted  with  that  of  the  permanent  teeth. 
This  is  not  confined  merely  to  the  size  of  the  permanent  teeth 
being  so  much  greater  than  that  of  the  deciduous  set;  but  the 
temporary  teeth  are  peculiar  in  two  respects — first,  they  have 
the  crown  very  much  contracted  at  its  junction  with  the  fang 
or  fangs,  so  as  to  cause  a  bulging  or  shoulder  at  that  part 
where  the  tooth  rests  upon  the  gum;  and  second,  in  all  the 
multiple-fanged  teeth  in  the  temporary  set,  the  fangs  are 
spread  much  more  widely,  and  their  separation  increases  much 
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more  rapidly  toward  their  extremities  than  is  the  case  i 
similar  toeth  in  the  ijurraanent  series.  Both  these  pecuIiaritMJ 
will  be  round  of  some  service  to  be  kept  in  mind  in  graspin^i 
temporary  tooth,  and  in  proceeding  to  its  extraction. 

Miicous  Membrane  of  the  Mouth,  etc. — The  entire  < 
of  the  mouth  is,  in  common  with  other  portions  of  the  ali- 
mentary canal,  lined  hy  a  structure  analogous  to  the  skin 
covering  the  external  surface  of  the  body,  and  termed  mucous 
membrane.    Several  bodies,  termed  salivarj'  fflanda,  are  as- 
sociated with  the  mucous  membrane  of  the  mouth,  and  aid  in 
supplying  moisture,  in  the  form  of  saliva,  to  that  cavity.    The 
principal  glands  are  three  in  number  on  each  side,  namely,  the 
parotid  gland,  the  largest  of  the  three,  situatnl  in  the  neigh- 
borhood of  the  ascending  ramus  of  the  jaw,  and  opening  by  a 
duct,  called  the  duct  of  Stenon,  on  the  inU*rnal  surface  of  t 
cheek,  opposite  the  second  upper  molar  tooth;  the  subnia: 
lary  gland,  situated  under  the  horizontal  ramus  at  its  bad 
part,  and  opening  into  the  mouth  by  a  duct,  termed   Whar^ 
ton's  duct,  terminating  under  and  near  the  front  part  of  thi 
tongue;  and  the  sublingual  gland,  situated  under  the  tonguttj 
on  each  side,  and  opening  by  several  small  outlets  near  th^T 
orifice  of  Wharton's  duct.    The  whole  mucous  membrane  ( 
the  mouth,  together  with  the  salivary'  glands,  sympathizi 
largely  with  the  teeth  in  their  diseased  conditions,  and  1 
comes  the  seat  of  many  painful  affections  in  irritation  of  thi 
parts  arising  from  this  cause. 

In  many  cases  a  large  deposit  of  calcareous  matter  taka^ 
place  from  the  saliva  and  attaches  itself  in  thick  masses  1 
the  crowns  or  any  exposed  portions  of  the  teeth.  This  depos! 
is  termed  tartar  or  salivary  calculus.  The  opei-ation  t«rme< 
scaling  consists  in  the  i-emoval  of  this  substance  from  thaj 
surface — generally  the  buccal  or  lingual  surface — of  the  teetl 
Instruments  for  this  purpose,  termed  scalers,  are  to  be  had  i 
a  variety  of  forms.  They  are  used  by  inserting  the  point  into 
or  under  the  masses  of  tartar  and  scraping,  or  if  in  lar|re 
quantity  lifting,  it  away,  taking  care  nnt  to  loosen  the  teeth  i 
so  doing.  The  roughness  left  after  scaling  may  be  remove 
by  rubbing  the  exposed  enamel  with  powdei-ed  chalk  on  i 
piece  of  cane  or  pointed  wood,  but  the  feeling 
without  any  particular  measures  being  employed. 


CHAPTER    III. 

DENTITION:     ITS     DISORDERS  AND    THEIR   TREATMENT. 

Dentition,  in  the  common  acceptation  of  the  word,  appears 
to  be  too  frequently  confined  to  that  period  at  which  the  tem- 
porary teeth  make  their  appearance  above  the  f?um ;  and  in 
this  restricted  sense  constant  reference  is  made  to  a  number 
of  affections  occurring:  during  infancy,  and  attributed  to  the 
morbid  influence  of,  exclusively,  the  eruptive  stage  of  this 
process,  under  the  various  names  of  teething,  cutting  the 
teeth,  etc.,  all  having  regard  to  the  penetration  of  the  tissue 
inclosing  the  tooth,  as  if  this  were  effected,  not  according  to 
a  vital  process,  but  by  mechanical  force,  while  the  other 
stages  are  never  taken  into  account  at  all.  It  is  of  importance, 
however,  in  the  consideration  of  this  subject,  to  bear  in  mind 
that  the  process  of  dentition  is  in  all  its  stages  a  natural  one, 
regulated  by  the  same  physiological  laws  as  other  healthy 
actions,  and  ought  to  proceed  without  constitutional  disturb- 
ance. It  usually  does  so  in  all  animals,  so  far  as  we  know, 
with  the  exception  of  man;  and,  in  his  case,  when  disturbance 
happens  to  take  place,  it  is  to  be  regarded  as  arising  from 
some  peculiar  abnormal  condition  of  the  parts  concerned  in, 
and  not  at  all  as  an  inherent  effect  of  the  process  itself. 

Whatever  complications  may  arise  as  secondary  conse- 
quences of  dentition,  pain  seems  to  be  its  most  frequent  as 
well  as  its  most  simple  accompaniment,  and  it  is  to  the  im- 
mediate causes  of  this  condition,  as  mainly  productive  in  its 
results  of  those  maladies  observed  to  be  more  common  about 
this  age,  that  attention  has  been  so  often  directed.  In  chil- 
dren at  this  age,  the  manifestations  of  pain  are  unmistakable, 
although  it  becomes  a  very  difficult  matter  in  many  cases  to 
assign  to  such  pain  an  exact  locality.  Pain,  when  associated 
with  the  tooth  germs,  may  be  either  of  a  neuralgic  or  inflam- 
matory nature.  Where  it  seems  transitory  or  intermittent, 
it  is  probably  neuralgic;  where  it  is  persistent,  and  especially 
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if  accompanied  by  swelling-,  heat,  or  redness  ot  any  part  of  the 
^unis,  inflammatory  action  is,  of  course,  evident.  It  is  in 
either  case,  however,  comparatively  unimportant,  so  Ions'  ^s 
the  evil  is  confined  to  the  moutli.  When  it  reacts  upon  the 
general  system,  and  leads  to  functional  deran^ment,  inter- 
ference of  some  kind  becomes  necessary. , 

If  no  indications  of  inflammation  exist  in  the  mouth,  and 
no  tooth  may,  according  to  the  natural  course  of  events,  be 
expected  to  appear  for  a  considerable  time,  some  substance 
should  be  given  the  child  to  rub  agiiinst  its  gums,  care  hein^ 
taken  that  such  substance  should  not  be  liable  to  breaking  or 
passing  into  the  mouth — such  as  crusts  of  bread,  small  keys, 
coins,  and  the  like.  In  this  way  an  increased  flow  of  saliva 
is  produced,  and  a  derivative  action,  as  well  as  a  kind  of  fo- 
mentation, to  the  parts  is  obtained;  and  the  alveoli  and  gums 
seem  to  be  acted  on,  probably  by  the  friction  and  pressure 
accelerating  their  absorption. 

Where,  on  the  other  hand,  the  gum  is  red  or  hot,  or  ap- 
pears tense  and  stretched  by  the  pressure  of  the  crown  of  tbe 
tooth  beneath,  more  active  measures  may  be  employed.  The 
chief  of  these  Is  what  is  termed  scarification.  This  consists 
in  making  an  incision  down  upon  the  tooth,  the  object  being 
to  relieve  congestion  and  to  facilitate  the  egress  of  the  tooth* 
by  dividing  any  bands  or  bridles  of  tough  mucous  membrane 
opposing  its  escape.  The  method  of  performing  this  little 
operation  in  the  easiest  manner  will  be  found  to  be  either  by 
the  ordinary  gum  lancet  or  by  means  of  a  sharp-pointed, 
curved,  and  somewhat  short  bistoury— that  known  as  Syme's 
abscess  knife  being  the  moat  suitable, — and  making  a  crucial 
incision  completely  through  the  tissues  covering  the  tooth. 
This  should  be  adopted  only  as  a  last  resource,  and  after  nm- 
ture  consideration.  Where  apparently  causeless  convulsions. 
for  example,  occur  during  the  active  stage  of  dentition,  or 
where  the  eruption  of  previous  teeth  has  been  uniformly  at- 
tended with  much  suffering,  less  hesitation  may  be  necessary; 
but  in  other  case^  some  local  evidence  of  irritation  should 
always  be  present  before  having  recourse  to  such  practice. 
And  some  attention  must  be  paid  to  those  periods  in  the  pro- 
cess of  dentition  when  the  various  teeth  may  be  naturally  ex- 
pected to  make  their  appearance,  because  it  is  at  such  periods 
that  this  operation  is  most  likely  to  be  attended  with  benefit. 
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The  temporary  teeth  are  not  subject  to  irregularity  in  their 
arrangement.  This,  on  the  other  hand,  is  a  very  common 
occurrence  among  the  members  of  the  permanent  set.  The 
most  marked  forms  of  irregularity  seem  to  occur  in  the  front 
part  of  the  dental  series,  generally  among  the  teeth  anterior 
to  the  bicuspids.  Sometimes  the  irregularity  is  confined  to 
mere  crowding  and  displacement  of  the  teeth  in  one  or  other 
jaw;  sometimes  it  leads  to  more  perceptible  deformity,  such 
as  projection  of  the  under  teeth  beyond  the  upper,  leading  in 
this  way  to  the  patient  being  what  is  termed  under-hung. 

The  treatment  of  dental  irregularity  consists  of  two  kinds, 
— first,  that  of  providing  sufficient  space  to  accommodate  the 
teeth  in  their  regular  order;  and,  second,  that  of  forcing  them 
into  their  natural  situations  when  such  space  has  been  pro- 
vided. The  first  step,  then,  being  to  obtain  space  for  the  dis- 
placed teeth,  it  generally  becomes  necessary  for  this  purpose 
to  extract  one  or  more  at  some  part  of  the  mouth.'  The  ques- 
tion is,  which  teeth  to  select  for  removal. 

A  difficulty  exists  in  most  of  these  instances,  arising  from 
the  fact  that  not  only  the  present  condition  but  the  prospec- 
tive circumstances  of  the  case  require  to  be  taken  into  account. 
In  many  cases,  for  instance,  in  irregularity  of  the  incisor  teeth, 
the  extraction  of  two  temporary  incisors  might  be  required  to 
make  room  for  one  permanent  one,  which  may  be  making  its 
appearance  out  of  line  owing  to  their  presence.  But  in  ex- 
tracting such  two  temporary  for  one  permanent  tooth,  we 
may  be  sacrificing  the  space  which  one  of  the  two  temporary 
teeth  removed  was,  as  it  were,  keeping  for  its  own  proper  suc- 
cessor. In  other  words  we  should  be  regulating  one  perma- 
nent tooth  at  the  expense  of  entailing  irregularity  on  another. 
The  extraction  of  the  temporary  canines  would  frequently  ap- 
pear to  present  the  simplest  and  most  obvious  method  of 
affording  extra  space  for  the  incisors  situated  between.  But 
as  these  canine  teeth  are  not  shed,  nor  their  successors  erupted, 
till  long  after  the  incisors  on  the  one  side  of  them  and  the  bi- 
cuspids on  the  other  have  appeared  in  the  mouth,  the  chances 
are,  that  by  the  early  and  premature  removal  of  the  tem- 
porary canine  the  permanent  tooth  would,  at  its  proper  period 
of  eruption,  find  no  space  left  for  its  occupation.  Such  con- 
siderations as  these  ought  always  to  be  kept  in  mind  before 
precipitately  extracting  what  may  appear  to  be  the  tooth  or 
teeth  at  fault. 
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TJic  caiiiiif!  tpeth  are  subject  to  gi-eat  irregularity  in  posi- 
tion;  hut  of  all  other  teeth  they  resume  their  place  with  the 
least  amount  of  interrerence.    Ir,  however,  the  anterior  bicus- 
pid threatens  to  leave  too  little  space  for  the  canine,  the  second 
-  temporary  molar  of  that  side  should  be  extracted,  rather  than 
\  the  temporary  canine,  as  this  tooth  serves  to  keep  a  space 
I  vaciint  for  its  expected  permanent  successor. 

Where  all  the  temporary  t«etli  are  already  removed,  thi; 
first  or  anterior  permanent  molar  is  the  next  to  be  sacrificed, 
as  this,  of  all  the  permanent  set,  is  the  one  most  subject  to  be 
lost. 

Lastly,  in  such  cases  as  those  where  it  seems  hopeless  to 
expect  that  sufficient  space  will  be  ^tned  by  the  removal  of 
teeth  at  a  distance  from  those  to  be  regulated,  such  of  these 
irre^lar  teeth  themselves  as  seem  least  serviceable,  and  most 
likely  to  facilitate  the  rearrangement  of  the  others,  may  re- 
quire removal ;  always  bearing  in  mind  that  the  canines  are 
perhaps  the  most  durable,  and  in  that  respect  consequently 
the  most  valuable,  teeth  in  the  whole  series,  and  the  first 
molars  the  least  so. 

When  sufficient  space  has  been  gained,  the  displaced  teeth 
may  be  forced  into  position  in  a  variety  of  ways.  The  princi- 
ple upon  which  all  of  these,  however,  are  founded,  consists  in  a 
plate  of  metal,  or  other  material,  being  accurately  fitted  to 
the  palate  or  jaw,  and  so  securely  fastened  in  its  place  as  to 
afford  a  fixed  point  from  which  the  displaced  teeth  may  be 
acted  upon,  either  liy  being  pressed  into  their  place  by  little 
wedges,  and  such  like  means,  or  being  dragged  into  it  by  the 
use  of  ligatures;  considerable  time — some  months  gi'nerally 
— being  required  for  the  accomplishment  of  such  an  object,  in 
whatever  mode  it  may  he  attempted. 

As  the  making  of  such  plates  I'eqiiires  all  the  experience  of 
a  regular  mechanical  dentist,  it  seems  unnecessary  here  to 
dilate  upon  their  constniction.  What  chiefly  devolves  upon 
the  surgical  practitioner  is,  to  see  that  such  plates,  when  sup- 
plicil,  an-  continuously  worn,  and  to  impress  upon  the  mind  of 
the  patient  and  attendants  the  length  of  time  required  for 
ctfecting  tliose  ends  for  which  their  use  is  intended. 


CHAPTER  lY. 

DENTAL  CARIES,  NECROSIS,  AND  EXOSTOSIS;    ALVEOLAR 
ABSCESS  AND  FUNGUS  OF  THE  PULP. 

The  patholo^cal  conditions  under  which  the  dental  tissues 
are  met  with  naturally  seem  to  arrange  themselves  under  two 
separate  heads.  First,  those  where  a  morbid  development  of 
new  tissue  occurs;  and  second,  those  where  the  normal  tissues 
of  a  tooth  become  deteriorated  or  destroyed.  Exostosis  of 
the  fang  may  serve  to  exemplify  the  first,  and,  dental  caries 
may  be  taken  as  illustrative  of  the  second  of  these  divisions. 

The  ordinary  characters  of  caries  are  in  general  familiarly 
understood.  It  consists  in  a  diseased  condition  of  the  dental 
tissues,  especially  of  the  dentine,  whereby  it  becomes  disin- 
tegrated and  its  lime  salts  disappear,  leaving  a  large,  softened, 
and  discolored  cavity  in  the  tooth,  which,  when  left  to  itself, 
ends  in  the  crumbling  down  and  total  loss  of  the  whole  crown, 
and  frequently  of  the  greater  portion  of  the  fangs.  At  its 
earliest  stages  this  affection  usually  attracts  little  or  no  at- 
tention. This  arises  from  the  small  amount  of  sensibility  ex- 
isting in  the  dentine  of  a  previously  healthj'^  tooth.  Consider- 
able morbid  change  may  here,  however,  as  in  other  tissues, 
take  place  without  pain,  and  its  occurrence  thus  be  overlooked. 
Generally  a  slight  discoloration  exists  at  the  site  of  the  disease 
from  a  very  early  period.  A  dark  spot  or  streak  appears  on 
some  part  of  the  enamel,  very  often  at  some  part  where  it  is 
thinnest,  such  as  in  the  hollows  of  the  crown  of  a  molar  tooth, 
or  where  the  enamel  becomes  attenuated  as  it  approaches  the 
fang.  At  such  points  the  flaw  becomes  more  and  more  ap- 
parent; the  enamel  assumes  a  friable  and  undermined  appear- 
ance; and  at  some  unexpected  moment,  this  structure  gives 
way  more  or  less  and  reveals  the  altered  dentine  below,  a  state 
of  matters  probably  up  to  this  time  unsuspected.  From  this 
period   the  distinguishing  characteristic  of  dental  caries,  in 
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character  both  of  a  constitutional  affection  and  of  a  lesion 
produced  by  local  causes,  it  seems  diflBcult  to  account  for  its 
somewhat  exceptional  if  not  imique  phenomena.  According 
to  one  theory,  dental  caries  is  set  down  as  an  exclusively 
chemical  process,  a  mere  decomposition  of  the  dental  tissues. 
According  to  another,  it  is  a  purely  vital  action,  consisting  in 
gangrene  or  mortification  of  these  tissues — neither  view,  how- 
ever, seeming  to  be  correct. 

From  what  has  been  ascertained  regarding  the  develop- 
ment of  the  teeth,  they  are  originally  formed  from  mucous 
membrane.  We  must  therefore  consider  them  as  dermal 
organs;  organs  analogous  to  such  appendages  as  nails  or 
hairs,  and  consequently  we  may  naturally  expect  them  to  be 
subject  to  attacks  of  disease  such  as  are  associated  with  other 
dermal  tissues.  In  this  manner  there  is  no  reason  for  consid- 
ering that  dental  decay  is  an  exclusively  chemical  action  or  a 
mere  decomposition  of  the  substance  of  the  tooth  by  the  action 
of  the  oral  fluids.  Were  this  the  case,  all  teeth  would  be 
equally  affected,  which  we  know  does  not  occur.  And  even  if, 
as  has  been  advanced,  such  chemical  action  only  occurred  in 
exposed  or  defective  dentine,  we  should  find  broken,  or  cracked, 
or  worn  down,  or  obviously  defective  teeth  suffering  more 
than  others;  which  again  is  far  from  being  invariably  the 
case.  But  if  we  admit  the  accession  of  disease  as  possible  in 
any  tooth,  however  healthy  or  well  developed,  we  get  rid  of 
the  difficulty,  and  obtain  a  sufficient  explanation  of  many 
otherwise  unaccountable  facts  connected  with  this  subject. 
Indeed,  if  it  be  held  that  defective  development  is  a  necessary 
condition  for  the  inroad  of  decay,  we  admit  that  at  an  earlier 
period  of  the  tooth's  existence  the  vital  functions  of  its  tissues 
have  undergone  a  lesion  apart  from  the  direct  action  of  any 
external  causes.  And  if  development  may  thus  be  interfered 
with,  that  is,  if  the  nutrition  of  a  part  can  be  arrested  or  al- 
tered during  its  growth,  there  appears  little  difficulty  in  ex- 
tending the  proposition  to  its  nutrition  at  a  later  period  being 
liable  to  somewhat  similar  disturbance,  leading  to  its  vitality 
being  diminished,  and  disease  thus  established  without  the 
intervention  of  any  extraneous  cause.  The  vitality  of  a  fully 
developed  tooth  is  now  an  undisputed  fact;  and  being  vital 
organs,  they  will  at  any  period  be  subject  to  disease  origin- 
ating from  witliin,  as  well  as  injuries  occurring  from  without. 
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Many  phenomena,  in  the  accession  of  dental  caries,  bear  out 
such  a  statement.  The  direct  sequence  of  such  an  affection  on 
various  temporary  conditions  of  the  body,  and  of  or^ns  in 
no  way  dii-ectly  associated  witti  tlie  t«eth,  is  more  than  suffi- 
cient proof  of  this.  The  effects  on  them  of  many  constitu- 
tional disorders,  of  mercury,  of  pregnancy — even  of  disorders 
of  the  nervous  system,  such  as  during  insanity,  clearly  demon- 
strate how  very  much  these  organs  are  influenced  by  causes 
which  must  act  upon  them,  not  physically,  but  physiologically, 
and  consistently  explain  away  many  or  all  the  difficulties  at- 
taching to  the  older  theories  of  dental  caries. 

There  seems  little  doubt,  then,  that  this  disease  may  be 
and  is  originally  a  vital  action  set  up  in  the  dental  tissues, 
whether  these  tissues  he  congenitally  defective  or  not.  Where 
defect  does  exist,  dental  decay  may  certainly  be  favored  and 
accelerated  by  such  circumstances;  but  it  does  not  follow  that 
decay  is  impossible  in  a  perfectly  built  and  well-developed 
tooth.  On  the  other  hand,  injurious  results  approximating 
true  caries  may  arise  from  local  causes;  but  where  a  mere 
local  cause  is  at  work,  as  in  disordered  secretions  within  the 
mouth,  either  its  effects  will  not  be  confined  to  one  or  two 
teeth,  but  will  extend  equally  to  all  without  distinction,  or  it 
will  confine  itself  to  mere  chemical  decomposition  of  such  in- 
dividual teeth  as  come,  in  some  obviously  exceptional  manner, 
under  its  influence.  Such  an  effect,  however,  would  fall  more 
correctly  under  the  head  of  chemical  decomposition  than  of 
disease  considered  as  a  pathological  lesion,  and  fails  to  account 
for  the  vital  phenomena  displayed  in  the  selective  progress, 
the  various  morbid  changes,  i-eniarkable  intermissions,  etc.,  in 
decaj',  already  alluded  to.  While  the  first  molars  seem  to  be 
the  teeth  most  liahle  to  caries,  the  lower  incisors  are  those 
least  so.  No  ver>-  satisfactory  explanation  of  the  prevalence 
of  caries  in  certain  teeth  more  than  in  others  has  ever  been 
given ;  but  there  is  one  circumstance  here  deserving  of  some 
attention.  Wherever  the  saliva  lodges  to  the  greatest  extent, 
there  we  find  the  largest  deposit  of  what  is  known  as  tartar 
or  salivary  calculus;  and  wherever  such  substance  is  found 
to  be  most  abimdant,  there  decay  will  he  found  to  be  most 
rare.  This  is  well  exemplified  in  the  case  of  the  lower  incisors. 
Here  the  saliva  lodges  continuously,  and  in  considerable  quan- 
tity; and  the  result  is  that  the  greatest  accumulations  of  tartar 
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are  always  to  be  met  with  in  this  locality.  Now,  of  all  other 
teeth  the  lower  incisors  are  least  affected  with  caries,  those  of 
the  upper  jaw  being,  on  the  other  hand,  very  liable  to  this  dis- 
ease. The  explanation  here,  then,  may  be  that  the  peculiar 
alkaline  character  of  the  saliva  neutralizes  any  acid  which 
might  be  otherwise  conducive  to  the  loss  of  these  teeth,  and 
in  this  way  serves  as  a  defence  in  some  measure  against  local 
agencies  of  a  destructive  character  to  these  organs. 

Such,  in  general  terms,  appears  to  be  the  nature  of  dental 
caries,  by  far  the  most  common  disease  to  which  the  human 
teeth  are  liable,  and  the  loss  occasioned  by  which  is  so  great. 
The  question  may  be  asked.  If  dental  caries  be  a  true  patho- 
logical lesion,  why  is  it  that  no  healing  process  is  set  up  by 
nature,  so  that  the  ravages  of  such  disease  should  be  at  least 
in  some  cases  spontaneously  checked,  if  not  repaired  ?  That 
such  an  attempt  is  made  by  nature  has  been  shown  to  be  the 
case.  The  microscope  has  revealed  certain  conditions  around 
a  carious  cavity,  manifesting  an  effort  on  the  part  of  nature 
to  limit  the  extension  of  the  disease.  But  in  the  majority  of 
cases  among  other  organs  than  the  teeth,  it  must  be  recol- 
lected that  whatever  healing  effort  may  be  made  by  nature, 
it  would  have  little  chance  of  being  successful  were  the  dis- 
eased part  subjected  to  the  same  exposure  as  is  the  surface  of 
a  carious  cavity  in  a  tooth.  Here  the  diseased  action  is  kept 
up,  as  would  be  that  of  an  ulcer  in  the  skin,  unless  properly 
protected;  and  it  is  so  far  with  such  a  view,  and  on  such  a 
principle,  that  in  cases  of  dental  decay  the  operation  of  stop- 
ping or  filling  the  tooth  is  adopted. 

Besides  caries,  one  or  two  other  affections  of  the  teeth  ren- 
der their  removal  in  many  cases  necessary.  From  various 
causes,  such  as  blows,  inflammation  of  the  alveoli,  etc.,  a  tooth 
may  be  deprived  of  the  little  vitality  it  naturally  possesses, 
and  in  this  way  it  may,  without  much  alteration,  become  ne- 
crosed, or,  what-  is  the  same  thing,  it  dies  and  becomes  loose. 
Such  necrosed  teeth  lodging  in  the  socket  act  as  foreign  bodies, 
and  often  give  rise  to  much  irritation ;  in  such  cases  they  are 
always  better  removed  at  once.  Sometimes  a  tooth  is  only 
partially  affected  with  necrosis:  a  part  of  it  is  deprived  of  its 
vital  supply  and  dies.  Here  the  irritation  set  up  by  the  pres- 
ence of  a  partially  dead  tooth  may  not  be  so  great ;  but  the 

gum  is  very  apt  to  be  absorbed,  the  alveolus  to  become  ftlled 
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from  its  socket,  Neci'osis  in 
may  be  det«ct<?d  by  Ihi-  uni- 
ift  kdK^jr  appearaaco,  gvtipraUy  aBsumed 
If  aaefc  torth  excite  no  tmtation,  and 
l^gj  aeed  Bot  be  extracted;  but  if  any 
tbe  only  remedy  is  their  removal. 
mamt  condilioD  ver>'  common  among' 
«C  wbiefa  occasion  mucb  annoyanci!  of 
n—eiMUt  ufiually  consists  in  a  tbicken- 
fangs,  and  already  described 
be  general,  when  it 
r«r  iniiform  enlargement  of  the  root 
I, and  manifest  itselT  in  tbc  form 
*tt  various  kinds  upon  tbe  surface  of 
1,  or  nodules,  or  patches  of  a 
r  in  the  pulp  cavity,  and  occasionally 
t  of  a  Cooth.  The  principal  e^il  effect  pro- 
ft  is  by  no  means  confined  to  the  seat  of 
f  occur  in  the  neighborhood  of  other  teeth, 
or  v\*en  in  localities  still  more  distant 
Its  detection  is  difficult,  as  no  reU- 
-  ■  ..j«u-.ijf  rs  pr\'sence  nrc  known.  As  it  is  gvni'rally. 
v..t.«;i.  11  iistiised  teeth  that  exostosis  comnicncos,  some 
..,i»,cK^«M  ou^tu  always  to  attach  to  such  teeth  where  unac- 
.■«u)h*OK.>  ■mva  oi-curs  in  their  vicinity,  whether  they  them- 
,ii..v-o.  ^w,*  suifer  from  tenderness  or  not.  Here,  again,  ex- 
i.«..;iju  s-cht'ouly  remedy,and  will  bo  in  all  probability  easier 
y  -^aioim  ■-•aWy  m  the  disease,  because  the  deposit  of  new 
v^uwui,  s;iUjc  on^inatetl  by  some  irritation  in  the  tooth,  con- 
t#*..vA  o  iKrnjose  so  long  as  any  irritation  lasts;  and  if  occur- 
ui^  ..ptHi  tht>  faug.  such  deposit  may  mechanically  fix  the  tooth 
i«i.  Si ,  uiuwvably  in  its  socket,  by  each  nodule  making  for  itself 
,  -.v^M*!»*iou  in  the  interior  of  the  alveolar  walls, 

■shcS  tjv  the  diseases  by  which  the  greatest  loss  of  teeth 
».  .v'>>*i^otiv>d.  lu  necrosis  and  exostosis,  extraction  may  be 
>^rt*  V  V  ihv  tful^-  certain  remedy.  In  caries,  the  tootJi  may 
(w^u^uiij  btf  savv-U.  provided  the  disease  be  treated  early,  by 
>»h.  ■.»*it„'.  bi-iug  tilled  up  and  protected  in  the  manner  aft^-r- 
<^.ii;U  ■  v  V  dt'wt.ribvd  under  the  head  of  Stopping. 

I'V-  xti.wp  Aud  spicular  edges  of  the  remains  of  carious 
.  ;rwtuvttllj  cause  annoyance  by  scratching  the  tongue 
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or  cheeks.  A  file  may  be  used  to  rectify  such  a  state  of  mat- 
ters>  but  it  is  much  simpler  and  less  disagreeable  to  the  patient 
to  cut  down  such  points  with  a  pair  of  dental  excising  forceps 
— a  straight  and  a  bent  pair. of  which  should  always  be  pos- 
sessed. 

In  certain  cases,  where  the  temporary  set  is  long  of  being 
shed,  the  points  of  some  of  their  fangs  often  protrude  through 
the  gum,  and  cause  considerable  uneasiness.  An  elevator  ought 
to  be  inserted  imder  such  points,  and  the  root  prised  out  in 
this  manner. 

Teeth  in  which  caries  has  advanced  to  some  extent,  or 
which  have  become  necrosed,  frequently  constitute  a  source  of 
much  suffering  and  annoyance,  owing  to  the  irritation  caused 
by  their  presence.  The  organic  structures  within  and  im- 
mediately surrounding  such  teeth  are  prone  to  take  an  inflam- 
matory and  septic  action.  Periodontitis  is  set  up,  followed  by 
suppuration — the  pus  evacuating  itself  sometimes  through 
the  mucous  membrane  covering  the  alveolar  walls  or  palate, 
and  constituting  what  is  called  "gum  boil ";  or  burrowing  till 
it  makes  its  exit  at  some  distant  point,  such  as  through  an 
opening  in  the  cheek,  or  even  as  low  down  as  the  neck.  Warm 
fomentations  and  the  usual  remedial  measures  employed  in 
other  forms  of  inflammation,  or  opening  the  abscess,  may  here 
act  as  a  palliative  mode  of  treatment;  but  removal  of  the 
cause  by  extracting  the  tooth  at  fault  is  the  most  certain  cure 
in  all  such  cases. 

Another  affection,  &lso  in  most  cases  demanding  extraction, 
is  where  the  pulp  appears  as  a  red  pouting  mass  protruding 
from  the  oriflce,  or  projecting  into  the  bottom  of  deep  and 
large  cavities  in  teeth  where  caries  has  been  of  rapid  progresa 
Touching  the  mass  with  nitrate  of  silver  may  occasionally 
Jead  to  its  disappearance,  but  removal  of  the  tooth  is  here  also 
the  more  effectual  cure. 


CHAPTER  V. 

EXTRACTION,  AND  THE  INSTRUMENTS  EMPLOYED. 

The  principal  points  to  be  attended  to  in  the  extraction 
are  tbe  proper  seizure  of  the  tootli,  and  its  detachment  from 
the  wails  of  its  socket  in  that  direction  where  least  resistance 
is  likely  to  be  met. 

In  seizing  a  tooth,  whatever  instrument  be  employed,  the 
part  upon  which  a  hold  is  taken  must  be  of  sufiBcient  strength 
to  withstand  the  force  necessarj-  for  dislodging-  the  fangs.  In 
ordor  to  obtain  such  a  sufUciently  strong  portion  of  a  decayed 
tooth,  a  part  beyond  the  decay  must  be  sought  for.  As  the 
decay,  however,  frequently  extends  so  deeply  that  it  encroaches 
on  those  parts  lymg  deeper  than  the  neck  of  the  tooth — ha 
where  the  whole  crown  is  entirely  goue  and  a  deep  cavity  still 
exists  in  the  remains  of  the  tooth  left  in  the  gum — the  part 
to  be  grasped  by  an  instrument  will  lie  beneath  the  margin  of 
the  gum,  or  even  that  of  the  alveolus.  The  instrument  must 
consequently  be  thrust  with  considerable  force  within  these 
structures,  until  it  reaches  a  firm  and  sound  part  of  the  tooth, 
and  there  be  made  to  grasp  it  securelj',  but  cautiously.  In 
reaching  this  part  some  difficulty  will  occasionally  be  met 
with.  Where  the  decay  has  advanced  on  one  side — or  it  may 
be  on  more  than  one  side — below  the  level  of  the  alveolus,  the 
instrument,  instead  of  fixing  itself  beyond  the  decayed  cavity, 
will  be  very  apt  to  slip  into  it,  and  thereby  break  down  the 
remains  of  the  tootb.  And  again,  when  the  alveolus  is  of 
dense  and  hard  consistence,  or  whore  its  walls  are  very  thick, 
as  is  often  the  case  in  the  neighborhood  of  the  lower  wisdom- 
teeth,  it  often  becomes  a  matter  of  great  difficulty  to  insert 
an  instrument  between  the  surface  of  tlie  fangs  and  the  socket 
inclosing  them.  Where  the  walls,  again,  are  thin  but  dense, 
and  firmly  attached  to  the  fangs,  they  are,  on  the  other  hand, 
apt  to  be  seized  nlong  with  the  tooth,  and  to  increase  the  diffi- 
culty of  its  removal. 
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The  detachment  of  a  tooth  from  the  alveolar  walls  sur- 
rounding' it  should,  as  has  been  already  said,  be  made  in  that 
direction  where  least  resistance  may  be  expected.  A  tooth 
cannot  always  be  drawn  perpendicularly  from  its  socket.  Ex- 
cept in  occasional  instances  of  single-fanged  teeth,  the  roots 
converge  or  diverge,  or  are  bent  in  such  a  manner  that  they 
would  be  broken  across  before  they  could  be  removed  by  a 
straight  pulL  Moreover,  even  when  the  fangs  are  single,  and 
not  at  all  bent  or  distorted  in  any  way,  the  firmness  of  their 
attachment  is  so  great  that  the  amount  of  force  which  would 
be  required  to  dislodge  them  by  a  straight  pull  would  be  more 
than  could  generally  be  applied  by  the  hand,  and  would  be 
imnecessarily  severe  for  the  patient,  as  it  would  be  injuriously 
diffused  over  parts  at  a  distance  from  the  tooth  to  be  removed. 
It  is  of  course  impossible  to  tell  beforehand  what  direction  or 
what  irregularity  the  fangs  of  a  tooth  may  possibly  assume, 
so  that,  instead  of  attempting  to  take  such  minor  details  into 
consideration,  it  will  be  found  more  expedient  to  take  advan- 
tage of  some  general  characters  which  may  be  said  to  be  uni- 
versally present  in  the  conformation  of  the  teeth  and  their 
containing  alveoli,  and  to  conduct  their  extraction  accordingly. 

The  fangs  of  all  the  teeth  are,  as  has  been  previously  de- 
scribed, a  little  broader  at  their  external  than  at  their  internal 
side  or  border,  consequently  they  may  be  moved  outward 
much  easier  than  inward.  Again,  the  external  wall  of  the 
alveoli  is  much  thinner  and  weaker  than  it  is  internally,  con- 
sequently the  external  wall  yields  much  more  readily  than  the 
internal  one.  And,  coupling  these  two  facts,  it  will  be  seen 
that  a  tooth  would  be  much  more  easily  dislodged  by  a  force 
applied  in  an  outward  and  downward,  or  in  an  outward  and 
upward,  direction  in  the  upper  or  lower  jaw  respectively,  than 
by  any  other  mode.  There  is,  however,  an  exception  to  this 
rule,  and  that  is  in  the  case  of  the  lower  wisdom-teeth,  the 
external  plate  of  the  alveolus  being  in  their  case  very  much 
increased  in  thickness  by  the  strong  ridge  passing  down  from 
the  coronoid  process  of  the  lower  jaw.  As  these  teeth,  how- 
ever, are  comparatively  small  and  not  generally  very  firm, 
this  disadvantage  is  so  far  counterbalanced.  Before  dislodg- 
ing any  tooth  in  this  way,  however,  it  is  in  many  cases  well 
to  detach  it  from  the  thin  external  alveolar  wall  by  a  motion 
inward  in  the  first  place. 
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Keeping  these  facts  in  remembrance,  the  extraction  of  i 
tooth  becomes  much  simplified,  and  the  form  of  instrument 
most  suitable  for  the  particular  case  can  easily  be  selected. 
Whei*  all  or  most  of  the  crown  of  a  tooth  remains  intact,  ex- 
traction ought  to  be  performed  with  forceps.     These  are  in- 
struments which,  speaking  in  a  general  way,  act  upon  the 
same  principle  as  pincers  or  pliers  would  do  in  the  withdrawal 
of  a  nail.     The  blades  of  such  forceps  must  be  adapttnl   to  the 
particular  tooth  in  two  ways — first,  they  must  be  so  bent  as 
to  reach  it  easily;   second,  their  edges  must  be  so  shaped  i 
to  be  easily  inserted  within  the  alveolus.    Ko  one  pair  of  fo| 
ceps  can  possibly  be  thus  adapted   for  all  teeth,  the  j 
variety  in  size,  form,  and  situation  of  the  different  teeth  1 
dering  this  impossible;  and  although  all  teeth  can  perhaps  l 
got  out  with  bone-pliers,  or  even  with  a  common  brad-awl,  yet 
such  methods  of  extraction  are  necessarily  severe  and  imper- 
fect.    Five  pairs  of  forceps  will  be  found  serviceable  for  most 
purposes,  and  fewer  will  not.     These  are  a  straight  pair,  and 
a  pair  with  the  blades  nearly  at  right  angles  with  the  handles, 
both  of  which  will  be  requireii  for  upper  and  lower  roots  and* 
single-fanged   teeth;   a  pair  adapted  for  the  lower  nioiari 
and  two  pairs  for  the  upper  molars — one  for  the  right  and  om 
for  the  left  sides.    Many  other  forms  would  be  desirable, 
may  be  collected,  but  these  five  pairs  will  be  found  absolutely 
necessarj-.     It  has  been  stated  that  the  blades  at  tlieir  t 
tremities  should  fit  that  part  of  the  tooth  they  are  intendd^ 
to  grasp.    In  this  way  it  will  be  seen  that  for  single-fangi 
teeth  these  blades  will  merely  require  to  be  adapted  for  t 
oval  form  presented  by  a  transverse  section  of  such  fang 
hollowed  out,  in  fact,  so  as  to  apply  themselves  more  clos< 
to  their  surface.     For  multiple-fanged  teeth,  the  forceps  n 
also  be,  on  the  same  principle,  adapted  to  the  form  of  the  sui 
face  to  which  they  are  to  be  applied.     One  pair  will  be  found 
to  answer  for  the  double-fanged  molars  of  the  lower  jaw,  but 
for  the  three-fn.nged  molars  of  the  upper  jaw  two  paii-s  will  bO_ 
necessary,  as  these  three  fangs  are  always  so  placed  that  tn 
of  them  are  next  the  cheek  and  one  toward  the  palate;  cons 
quently  the  forceps  which  would  fit  one  side  will  not  at  all  f 
the  other.    With  this  number  of  forceps,  properly  constn 
almost  any  case  of  extraction  may  be  undertaken  where  f« 
ceps  can  be  used  at  all. 
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But  there  are  cases  where  forceps  are  unserviceable.  In 
many  instances  where  stumps  are  causing  irritation,  or  require 
removal,  they  are  so  far  decayed  as  to  be  altogether  beyond 
the  reach,  or  too  friable  to  admit  of  the  use,  of  any  grasping 
instrument.  In  such  cases  recourse  must  be  had  to  what  is 
termed  the  lever,  elevator,  or  tooth-punch.  This  most  useful 
instrument  exists  under  a  variety  of  modifications,  but  in  all 
its  principle  consists  in  an  instrument  terminating  in  a  strong 
spoon-shaped  or  sometimes  spear-shaped  blade,  from  a  quarter 
to  fully  half  in  inch  long,  intended  to  be  thrust  down  betweefl 
the  stump  and  its  containing  socket,  wherever  a  proper  pur- 
chase or  fulcrum  can  be  obtained,  and  by  which,  in  the  man- 
ner of  a  lever,  the  remains  of  the  tooth  can  be  extruded  from 
the  alveolus.  One  or  more  of  these  instruments  ought  always 
to  be  at  hand  in  every  case  of  tooth  extraction;  and  their 
mode  of  use  is  so  simple,  that  to  attempt  describing  the  in- 
finite variety  of  modifications  which  may  be  followed  in  their 
application  is  unnecessary.  The  chief  point  to  be  attended  to 
is,  that  such  instruments  be  not  allowed  to  slip,  as  consider- 
able injury  might  thus  be  done  to  the  cheeks,  tongue,  or  other 
structures  within  the  mouth. 

Another  instrument,  formerly  much  more  employed  in 
tooth  extraction  than  it  is  now,  is  the  key.  This  instrument, 
from  the  immense  power  possessed  by  it,  is  liable  to  abuse  in 
its  application.  Its  form  is  too  well  known  by  all  who  are 
likely  to  be  interested  in  these  remarks,  for  any  description  of 
it  to  be  here  required.  SuflBce  it  to  say,  that  when  judiciously 
handled,  and  restricted  to  such  cases  as  really  demanded  its 
use,  the  key  has  been  of  very  great  service  indeed,  and  to  dis- 
card its  mention  altogether  would  be  overlooking  an  instru- 
ment which,  in  certain  cases,  formerly  acted  with  simplicity 
and  effectiveness. 

By  attention  to  such  matters — to  the  form  of  the  tooth — ^to 
the  part  where  it  is  seized — to  the  direction  in  which  it  is  moved 
— and  to  the  construction  of  the  instrument  emploj'^ed — ^tooth 
extraction  becomes  very^  simple.  Any  hurry  is  inexpedient  in 
the  operation;  the  eye  and  the  hand  should  have  sufficient 
time  to  enable  the  operation  to  proceed  according  to  what  is 
observed  or  felt;  and  it  may  be  laid  down,  that  whenever  the 
tooth  is  felt  to  be  started  from  its  attachments,  be  it  ever  so 
little,  all  the  severity  of  the  operation  is  over.    Keeping  in 
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view,  thnn,  thoxA  general  principles,  their  apptication  in  the 
flxtraction  of  each  individual  tooth  v,-Ul  vary  to  a  certain  ex- 
ttmt,  but  will  Iw  rtaslly  iiiiderstood  if  tb«  anatomical  peculiari- 
ties of  tilt!  tooth  to  he  oiwrated  on  t>e  1)omc  in  mind. 

Tbu  incisorK  of  tliu  uppt^r  nnd  lower  jaws  are  seldom  ex- 
tracted bi'ford  thoHo  teeth  are  either  loose  or  reduced  by  caries 
to  a  condition  little  better  than  that  of  stumps.  This  latter 
condition  in  much  more  common  in  the  upper  than  in  the  lower 
jaw;  lui  the  inferior  Incisors  are  in  far  the  givater  number  of 
itiMtanueu  lo«t  by  bwioniing  merely  loosened  and  extruded  from 
the  socket.  In  extracting  the  upper  incisors  by  means  of  for- 
eepH,  the  round  and  conical  fan^  piTmits  of  their  being  rotated 
at  the  time  of  their  being  also  pulled  downward  and  slightly 
outwanl  from  the  alveolar  cavity;  but  in  the  lower  incisors, 
the  movement  for  their  extraction  must  be  connned  to  that  of 
bonding  them  steadily  outward,  or  rather  forward,  at  the 
same  time  that  they  are  forcibly  raised  from  their  socket,  as, 
from  the  laterally  flattened  form  of  the  fang,  any  attempt  at 
rotation  here  would  lead  to  the  tooth  being  broken.  Some- 
times, however,  an  from  advanced  caries  in  the  upper,  or  from 
yroat  crowding  among  the  lower  incisors,  the  forceps  cannot 
be  employed.  In  these  circumstances,  recourse  must  be  had 
to  the  elevator.  The  mode  of  using  this  instrument  for  the 
n>movaI  of  single  fangs  of  any  description  is  much  the  same, 
the  principal  variations  in  its  apphcation  arising  from  the 
ditllculty  of  access  to  some  situations  in  the  mouth.  For  re- 
moving the  fangs  of  the  upper  incisors  a  straight-pointed  ele- 
vator should  1h>  einploywi.  It  should  be  inserted  nearly  par- 
allel with  the  long  axis  of  the  tooth,  with  its  flat  or  hollow 
side  next  the  stump  to  be  removed,  and  with  considerable 
foivo,  and  by  a  semi-ivt,itory  boring  motion,  be  luade  to  in- 
siuiiale  it-self  divply  alongside  it,  IwtwtH'n  it  and  the  adjoining 
nuit  or  tooth  or  snnx)unding  alveolus.  The  instrument  will 
then  pivbably  have  obtaimni  a  hold  or  bite  upon  the  stump, 
whioh  Tihould  now,  iiy  making  the  handle  of  the  ele\-ator  d^ 
scrilH-  (wrr  of  a  ciiYle.  1h>  pristil  outward  and  downward  {rem 
iln  siK-ki'l,  If,  after  it  has  been  started  by  the  elevator,  th^ 
fang  still  adhere'  to  the  adjoining  tissues,  it  can  he  easiiy  lift^ 
away  by  a  iviir  of  straiijht  and  slender-pointed  foro^ps,.  Tie 
lower  iucis<u-s  have  Nvn  mentioned  as  sometime*  recrd^r^^ 
the  ele\-aior  to  Iv  employed,  on  account  of  crowding  r 
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the  application  of  forceps  impracticable.  Here  the  same  form 
of  elevator  may  be  used  in  another  method.  Instead  of  in- 
serting it  down  the  alveolus,  so  as  to  make  it  lie  parallel  with 
and  alongside  the  fang,  it  may  be  inserted  diagonally  across 
between  the  tooth  to  be  removed  and  the  adjoining  one.  The 
hollow  or  flat  side  of  the  instrument  must  be  kept  next  the 
offending  stump  or  tooth,  and,  in  this  position,  driven  some- 
what downward  between  it  and  the  adjoining,  until  a  hold  can 
be  obtained  on  the  side  of  the  fang  to  be  extracted,  when,  by 
now  rotating  the  handle  of  the  instrument  on  its  long  axis, 
the  tooth  will  oe  forced  upward  and  outward  from  its  socket. 
In  other  cases  the  same  steps  may  be  followed  as  in  removing 
upper  stumps. 

The  canine  teeth  of  both  the  upper  and  loweK  jaw  offer 
great  resistance  in  their  extraction.  This  is  best  overcome  by 
using  a  strong  but  narrow-bladed  straight  forceps,  inserting 
their  points  forcibly  and  deeply  within  the  margin  of  the  alve- 
olus until  a  firm  and  somewhat  extensive  grasp  of  the  fang 
has  been  obtained;  and  then,  with  a  steady  and  powerful 
movement,  first  slightly  inward,  and  then  outward  and  down- 
ward in  the  upper,  and  outward  and  upward  in  the  lower,  the 
attachments  of  the  fang  will  be  found  to  yield,  when  it  can 
with  but  little  force  be  lifted  from  the  socket.  The  employ- 
ment of  the  elevator  is  sometimes  required  for  the  removal  of 
these  teeth.  But  except  the  greater  amount  of  force  here 
necessary,  the  instrument  and  its  mode  of  use  is  the  same  as 
has  been  described  in  reference  to  the  removal  of  the  incisors. 

The  upper  bicuspids,  from  their  fang  being  commonly  much 
compressed  from  side  to  side,  and  occasionally  divided  into 
two  slender  rootlets,  are  more  liable  to  fracture  than  the  lower 
bicuspids.  The  laterally  compressed  fang  of  the  upper  bicus* 
pids  renders  it  injudicious  to  attempt  anything  like  rotation  in 
their  removal;  they  should  be  grasped  deeply  in  the  socket  * 
with  a  slightly  bent  forceps,  and  steadily  moved  inward  and 
outward  until  they  are  found  to  yield,  and  then,  with  a  straight 
pull  downward,  not  with  any  sudden  jerk,  however,  their  ex- 
traction may  be  completed.  The  fang  of  the  lower  bicuspids, 
again,  is  long,  round,  and  tapering.  They  would,  therefore, 
admit  of  rotation  in  their  removal,  but  this  would  be  prevented 
by  the  upper  teeth  interfering  with  the  necessary  position  in 
which  an  instrument  would  require  to  be  applied  for  this  pur- 
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pose,  except  by  usin^  a  foi-ceps  with  long  and  slender  t 
b»nt  at  right  angles,  or  nearly  so,  to  the  handles.  The  beaks 
Khould  be  deeply  sunk  on  the  labial  and  lingual  sides  of  thu 
fang,  when,  by  rotathig  the  tooth  slightly,  it  will  generally 
start  upward  between  the  blades  of  the  forceps  without  further 
trouble.  Sometimes  the  stumps  of  bicuspids,  both  upper  and 
lower,  require  the  elevator  to  be  use<l  for  their  removal;  but 
the  principles  upon  which  this  is  to  be  done  are  the  same  as 
those  for  such  single-fanged  teeth  as  the  incisors  and  canines, 
already  alluded  to. 

The  molars  of  the  upper  and  lower  jaws  differ  from  each 
other,  as  has  been  already  described,  in  one  important  point, 
so  far  as  their  extraction  is  concerned,  and  that  this  is  in  the 
upper  molars  possessing,  besides  an  anterior  and  posterior 
fang,  another  single  fang  dii-ected  toward  the  palate.  In  this 
way  the  upper  molars  require  a  separate  forceps  for  the  teeth 
of  either  side,  whereas  one  forceps  answers  for  extracting  the 
lower  molars  of  both  sides.  The  molar  teeth,  both  above  and 
helow,  especially  the  anterior  molars,  require  great  force  for 
their  dislodgment.  In  this  manner  a  very  firm  grasp  has  to 
he  made  upon  them,  and  should  cartes  he  advanced  to  any 
extent,  fi-acture  is  thus  extremely  liable  to  occur  in  tht'ir  ex- 
traction. This  accident  is  to  be  obviated  by  obtaining  a  hold 
upon  the  tooth  at  as  sound  a  part  of  it  as  can  be  reached. 
The  points  of  the  forceps  blades  should  be  thrust  deeply  toward 
the  alveolus,  so  as  to  lay  hold  on  the  fangs — not  the  neck  or 
crown  of  the  tooth — and  then,  with  a  force  chiefly  directed 
outward,  the  tooth,  whether  above  or  helow,  is  to  be  detached 
from  its  connections  with  the  socket.  The  third  molars  or 
wisdom-teeth  frequently  present  characters  so  exceptional, 
however,  as  to  render  some  modification  of  this  rule  necessary. 
These  teeth  are  often  found  directed  outward  or  inward,  or 
forward  or  backward,  and  in  such  circumstances  their  extrac- 
tion demands  a  corresponding  adaptation  on  the  part  of  the 
operator.  This,  however,  can  only  be,  in  each  individual  case, 
decided  on  by  his  own  judgment  and  skill,  the  general  princi- 
ples of  procedure  remaining  the  same.  After  a  molar  tooth 
has  been  loosened  in  its  socket,  there  is  occasionally  some  diffi- 
culty still  existing  in  completing  its  removal;  and  this  fre- 
quently arisi's  from  one  of  two  causes.  First,  in  the  anterior 
molars  the  fangs  are  often  so  divergent  as  to  prevent  their 
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passing  through  that  part  of  the  socket  originally  embracing 
the  neck  of  the  tooth,  or  even  to  clear  the  space  left  between 
those  teeth  immediately  adjoining  the  one  attempted  to  be 
removed.  And  second,  in  those  cases  where  the  crown  of  a 
molar  tooth  has  been  long  decayed  to  a  level  with  the  gum, 
the  adjoining  teeth  tend  to  bend  and  close  over  the  remains 
of  the  diseased  molar,  and  to  render  its  extraction  liable  to  be 
accompanied  by  loosening  or  even  complete  dislodgment  of 
one  of  its  neighbors,  especially  of  the  second  bicuspid,  where 
this  tooth  is  involved  in  such  circumstances.  Where  such 
merely  physical  difficulties,  however,  present  themselves  in 
the  extraction  of  these  teeth,  there  is  obviously  nothing  except 
a  watchful  eye  and  a  ready  hand,  on  the  part  of  the  operator, 
accompanied  with  a  familiar  knowledge  of  the  anatomical 
form  and  relations  of  the  teeth  themselves,  that  can  be  laid 
down  as  of  universal  application  for  overcoming  these  ob- 
stacles. 

Patients  frequently  mistake  the  tooth  which  causes  them 
pain.  Thus  where  a  mere  stump  adjoins  a  tooth  which  may 
have  a  decayed  cavitv  in  its  crown,  it  is  much  more  likely 
that  the  tooth  is  the  seat  of  uneasiness,  although  the  patient 
may  think  otherwise.  This  ought  always  to  be  kept  in  mind, 
and  explained  at  the  time,  as  it  may  save  the  operator  from 
any  reflection  being  cast  upon  him  afterward  as  having  taken 
out  the  wrong  tooth. 

Where  two  or  more  teeth  are  to  be  extracted,  always  com- 
mence with  the  one  giving  most  pain;  and,  next  to  that,  with 
the  one  most  difficult  to  extract,  and  which  would  be  most  in- 
terfered with  by  the  bleeding  of  any  one  extracted  previously. 

Sometimes,  after  the  removal  of  a  tooth,  unusually  pro- 
tracted or  excessive  bleeding  may  occur  from  the  alveolar 
vessels.  In  certain  cases — and  these  are  the  most  to  be  dreaded 
— this  arises  from  deficient  quantity  or  defective  quality  of 
those  constituents  of  the  blood  which  lead  to  what  is  termed 
its  coagulation.  Cases  of  this  kind  require  medical  treatment 
of  a  constitutional  nature,  in  addition  to  local  measures  for 
arresting  the  flow  of  blood;  but  the  directions  for  such  treat- 
ment scarcely  fall  within  the  province  of  such  a  work  on  den- 
tal surgery  as  this.  Where  the  cause  is  purely  local,  however, 
the  treatment  will  be  local  also,  and  may  be  briefly  summed 
up  as  consisting  of  pressure  accurately  applied  and  retained 
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for  twelve  or  twent^'-four  hours  in  contact  with  the  bleeding 
surface.  The  best  mode  of  appljing  such  preesuze  ts  by  means 
of  a  vary  narrow  strip  uf  lint  Qrmly  packed  into  the  socket  of 
the  tooth  until  it  is  completely  filled — care  bein^  taken  that 
all  clots,  loose  stumps,  etc,  have  boen  previously  cleared  away. 
ShouM  it  be  desirol,  any  ot  the  usual  styptic  or  astringent 
applications  may  be  employed  along  with  such  pressure.  The 
lint  may  be  soaked  in  this  solution  previously  to  its  being  em- 
ployed as  a  plug;  but  there  is  little  doubt  that  whatever  ac- 
cessories may  be  had  recourse  to,  pressure,  accurately  and 
continuously  applti*d,  is  here  the  most  reliable  measure  for  the 
suppression  of  hemorrhage;  and  the  absolute  avoidance  on 
the  pari  of  the  patient  of  the  common  practice  of  sucking  the 
wound  to  see  whether  the  bleeding  has  stopped. 
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CHAPTER   VL 

FILLING  OR  STOPPING  TEETH— THE  MATERIALS 
EMPLOYED,  AND  THEIR  MODE  OP  USE. 

Filling  or  stopping  a  tooth  affected  by  caries  is  an  opera- 
tion requiring"  care  in  many  ways,  and  attended  with  consider- 
able difficulty  in  its  performance.  Indeed,  it  may  be  stated 
that  without  some  practical  experience  no  amount  of  descrip- 
tion or  directions  will  ever  enable  any  one  to  make  what  a 
dentist  would  call  a  thoroughly  good  stopping;  nevertheless, 
by  following  out  a  few  printed  instructions,  the  ordinary  medi- 
cal  practitioner  might  in  many  cases,  in  an  emergency,  or 
where  the  services  of  a  trained  specialist  could  not  be  obtained, 
fill  or  stop  a  tooth  with  such  a  degree  of  perfection  as  would 
relieve  much  suffering  and  save  a  tooth  from  destruction. 
The  numbers  of  instruments  and  appliances  constituting  a 
full  equipment  for  this  operation,  as  performed  by  the  dental 
practitioner,  is  very  great,  but  for  the  ordinary  medical  man 
a  very  few  might  suffice  on  those  occasions  in  which  his  services 
are  likely  to  be  called  into  requisition.  These  instruments  are 
not  always  to  be  found  in  stock  at  the  ordinary  cutlers;  but 
where  this  is  not  the  case,  they  can  always  be  procured  by 
them  at  the  various  depots  and  manufactories  of  dentists'  ma- 
terials. Those  absolutely  required  for  the  purposes  under  no- 
tice would  as  a  minimum  consist  of  a  few  "excavators,"  "bur- 
heads,"  "  pluggers,"  and  one  or  two  small  files. 

The  excavators  are  instruments  for  clearing  out  and  shap- 
ing the  carious  cavity,  and  consist  of  slender  steel  rods,  bent  at 
various  angles  for  about  a  quarter  of  an  inch  from  the  point, 
which  is  ground  to  a  sharp  chisel  shape.  From  three  to  six 
of  these  might  provide  a  sufficient  number  of  forms  to  enable 
most  cavities  to  be  operated  upon.  The  bur-heads,  again,  are 
similar  instruments,  but  having  a  small  knob  or  a  cone-shaped 
enlargement  at  the  point,  which  is  cut  like  a  file,  and  used 
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with  a  rotatory  motion  for  opening  up  and  dressing-  the  cavity 
to  be  stopped.  The  same  number  of  these,  of  difTerent  Torm^ 
and  sizes,  might  be  sufficient.  The  pluggei-s  are,  as  their 
implies,  used  for  insfrting  the  stopping.  One  or  two  of  tl 
might  be  enough  for  the  softer  ffilings,  while  tliose  for  gold 
foil  stoppings  are  sold  in  sets,  to  describe  the  nierabers  of 
which  would  here  be  of  no  advantage,  as  they  require  to  be 
seen  in  order  to  being  understood.  The  small  tiles,  in  their 
various  formsj  are  instruments  too  well  known  to  i-equire  nUH 
tion.  fl 

A  tooth  selected  for  Qlling  should  not  be  too  far  advancQl 
in  decay.    The  intention  of  the  operation  properly  is  to  save 
what  remains  of  a  tooth.     What  is  desirable  is  to  Sll   up  tin* 
canity  left  by  an  attack  of  caries,  and  so  to  cover  up  and  pro- 
tect the  exposed  but  otherwise  sound  dentine  into  which  such 
cavitj'  has  opened.     If  this  cavity  should  have  extended  com- 
pletely through  the  dentine,  so  as  to  reach  the  sensitive  pulp 
in  the  centre  of  the  tootli,  the  operation  becomes  more  coo^ 
plicated,  aud  the  chances  of  success  greatly  diminished, 
the  crown  of  the  tooth  be  nearly  all  gone,  and  what  remaii 
bo  occasioning  suffering,  or  wliere  the  tooth  is  loose,  or  wheB 
the  root  or  socket  is  inflamed,  or  where  gum-boil  has  exisi 
in  connection  with   the  tooth,  stopping,  as  a  general   nik 
should  not  be  attempted.     Exceptional  cases  do  now  and  tb 
occur,  but  stopping,  in  such  conditions  as  those  described,  m 
be  undertaken  by  the  specialist,  but  does  not  fall  within  1 
scope  of  the  general  practitioner.    Here  its  legitimate  obji 
is  that  of  merely  plugging  up  a  cavity  penetrating  the  da 
tine,  where  the  disease  is  limited  to  this  lesion.   And  if  patient 
allow  the  disease  to  proceed,  or  if  it  be  overlooked  in  any  wa 
until  total  or  almost  total  demolition  of  the  crown  of  a  toot 
be  accomplished,  then  extraction,  and  not  stopping,  is  tl 
proper  remedy  in  his  hands. 

The  first  step  in  stopping  or  filling  a  tooth  is  to  get  rea^ 
access  to  the  cavity,  so  as,  if  possible,  to  see  into  it.  In  01 
to  do  so,  the  patient  must  he  placed  in  a  position  that  wiB' 
most  accommodate  the  operator.  Where  the  cavity  exists 
between  the  adjoining  sides  of  front  ti-eth,  they  had  better  be 
separated  by  stretching  a  small,  flat  strip  of  india-rubber,  and 
inserting  it  between  them,  so  that,  on  contracting  by  its  own 
elasticity,  it  will  either  at  once,  or  in  some  hours  afterward. 
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separate  the  teeth.  If  the  cavity  exist  between  the  molar  or 
bicuspid  teeth,  their  adjacent  sides  should  for  a  like  purpose 
be  cut  away  to  a  certain  extent  by  a  strong  excavator  or  a  file. 

The  second  step  is  to  clear  out  the  cavity,  and  to  shape  it 
so  that  the  stopping  may  be  securely  retained.  A  large 
amount  of  softened  dentine  will  generally  be  found  lining  the 
cavity  in  a  carious  tooth;  this  must  be  cleared  away  by  means 
of  the  small  hoe-shaped  instruments  termed  excavators,  until 
the  sound,  firm,  normal  dentine  is  reached.  The  enamel  edges 
forming  the  mouth  of  the  cavity  should  be  reduced  to  a  regu- 
lar form  by  a  bur-head  or  excavator,  so  that  no  rough,  over- 
hanging, or  projecting  portions  may  be  left.  And  if  not  per- 
fectly cylindrical,  the  cavity  itself,  so  cleared  out  and  prepared 
ought  to  be  as  nearly  so  as  possible,  and,  if  anything,  rather 
larger  within  than  at  the  orifice. 

In  many  cases,  however,  it  would  be  disadvantageous,  even 
if  it  were  possible,  to  obtain  a  cavity  of  this  kind.  The  decay 
is  often  shallow,  although  somewhat  extensive  superficially. 
In  other  cases,  one  part  of  it  may  be  deep,  while  the  rest 
diminishes  in  extent,  and  approaches  the  surface  by  a  gradual 
incline — a  form  of  cavity  frequently  found  on  the  sides  of  the 
upper  front  teeth,  where  it  exists  as  a  deep  excavation  at  the 
neck  of  the  tooth,  and  gi^adually  diminishes  as  it  comes  to  the 
surface  and  approaches  the  cutting  edge,  until  it  forms  a  mere 
chink  or  fissure  in  the  enamel.  In  these  cases,  the  edges  of 
the  cavity  should  be  well  counter-sunk  or  under-cut,  in  order 
to  fix  the  stopping  in  its  place. 

The  third  step  is  to  fill  the  cavity.  This  must  be  done  with 
some  material  which  will  withstand  the  effects  of  such  decom- 
posing influences  as  it  may  be  subjected  to  in  the  mouth,  and 
the  usage  to  which  it  is  liable  in  mastication.  The  most 
common  substances  employed  are  different  preparations  of 
gutta-percha,  oxychlorides  of  zinc,  etc.,  in  various  disguises 
and  under  different  names,  various  amalgams,  and  gold  or  tin 
foil.  Several  materials  are  also  employed  as  temporary  stop- 
pings, where  a  tooth  is  so  tender  as  to  render  it  advisable  to 
delay  filling  it  permanently.  These  are  such  substances  as 
cotton-wool  dipped  in  a  solution  of  mastic,  or  of  gutta-percha 
in  chloroform,  and  which,  by  renewal  from  time  to  time,  may 
serve  to  protect  a  carious  cavity  from  the  air  until  its  sensi- 
tiveness becomes  diminished. 
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Among  permanent  (Stoppings,  tbe  amal^tns  usually  ent- 
ptoycd  are  those  whose  bases  consist  of  various  proportions 
of  tin  and  silver,  fornied  into  a  paste  with  mercury.  The  tin 
and  silver,  with  any  othi^r  metals,  may  be  melted  together 
ami  run  into  an  in^t;  this  can  then  be  reduced  to  Blin^  of 
sutBcient  iliieness  to  mix  ea&ily  with  the  mercury  when  re- 
quired. 

Where  gold  foil  is  used  as  a  stopping,  it  should  be  quite 
pure,  and  so  thick  that  a  leaf  of  it,  about  Four  inches  square. 
should  weigh  from  three  to  six  or  seven  graina  Tin-foil  may 
be  used  a  little  thicker. 

When  the  ca^^ty  is  prepared,  as  already  described,  it  should 
be  thoroughly  dried,  and  kept  as  dry  as  possible  during  the 
lllling  procens.  If  grult'a-percha  stopping  is  the  material  em- 
ployed, a  pellet  of  siitBcient  size  is  to  be  heated  over  a  small 
flame — not  in  hut  water — until  it  is  as  soft  as  it  will  become 
without  burning:  and  if  the  tooth  can  bear  it,  the  plug  should 
be  inserted  in  this  state,  and  packed  into  every  crevice,  care 
being  taken  that  especially  the  orifice  of  the  cavity  should  be 
hermetically  sealed  up  by  It.  The  instruments  necessarj*  for 
this  process  arc  few  and  simple,  and  they  answer  equally  well 
for  amalgam  fillings.  They  are  what  are  termed  pluggers, 
and  con.sist  of  instruments  about  six  inches  long,  having  a  steei 
shaft  fixed  in  a  handk-  of  wood  or  ivory,  and  sometimes  the 
shaft  itself  so  formed  as  to  dispense  with  this  construction. 
The  shaft  terminates  in  a  blunt,  rounded  point,  bent  about  half 
an  inch  from  the  end  of  the  instrument,  so  that  the  extremity 
may  be  easily  inserted  into  the  cavities  in  molar  teeth,  etc. 
Two  or  three  sizes  of  these  instruments  will  be  sufficient,  of 
the  respective  diameters  at  the  point  of  one,  two,  and  three- 
sixteenths  of  an  inch. 

Where  amalgam  is  used,  nearly  the  same  proceedings  are 
required  as  in  the  workinfj  of  gutta-percha  fillings,  with  the 
exception  that  the  amalgam  is  plastic  at  ordinary  tempera- 
tures. The  metal  filings  and  the  mercury  should  be  rubbed 
up  together  in  a  small  mortar,  and  afterward  kneaded  in  the 
palm  of  the  hand  by  the  finger  and  thumb,  and  the  less  mer- 
cury that  can  be  used  the  better.  The  cavity  should  then  be^ 
lined  with  the  amalgam,  more  and  more  of  which  should  be 
added  until  the  stopping  is  complete.  Neither  in  gutta-percha 
nor  amalgam  nor  any  other  stoppings  should  any  superfluous 
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quantity  be  left  about  the  tooth,  nor  should  any  part  of  the 
stopping  be  allowed  to  press  on  the  gum  or  adjoining  parts. 

The  osteo-plastic,  white  enamel,  rock  cement,  fossiline,  or 
in  other  words  the  zinc  oxychlorides  and  zinc  pyro-phosphates, 
are  white  stoppings,  which  set  after  being  introduced  into  the 
tooth,  much  in  the  same  way  that  plaster  of  Paris  sets  in  a 
mould.  These  preparations  are  sold  in  packages  in  the  shape 
of  a  white  powder  in  one  bottle  and  a  liquid  in  another;  and 
when  about  to  be  used  a  little  of  the  powder  is  to  be  mixed,  on 
a  glass  or  porcelain  slab,  with  a  little  of  the  liquid,  to  the  con- 
sistence of  thin  putty  or  dough,  and  inserted  and  pressed  into 
the  cavity  to  be  filled,  in  the  same  way  as  an  amalgam  filling. 

In  these  and  in  all  other  varieties  of  stopping  it  is  essential 
that  the  cavity  to  be  filled  should  be  kept  quite  dry.  This  in 
such  a  locality  as  the  mouth  is  not  any  easy  matter,  and  in 
order  to  facilitate  its  accomplishment  dentists  are  in  the  habit 
of  using  what  is  termed  a  rubber  dam  to  protect  the  tooth 
from  the  saliva.  This  contrivance  consists  of  a  sheet  of  thin 
india-rubber  or  caoutchouc  having  small  holes  punched  in  it  for 
the  tooth  or  teeth  to  be  filled  being  passed  through.  The 
elasticity  of  the  rubber  renders  a  very  small  hole  sufficient  for 
a  tooth  being  passed  through,  and  on  this  being  done  the 
rubber,  when  pressed  down  to  the  neck  of  the  tooth,  grasps  it 
soxlosely  as  to  exclude  the  entrance  of  the  saliva.  One  or  any 
number  of  adjoining  teeth  can  be  thus  passed  through  the 
rubber,  and  the  portions  intervening  between  each  hole  being 
pressed  down  between  the  teeth  and  fixed  there  in  a  variety 
of  ways,  it  acts  as  a  very  effectual  barrier  against  the  presence 
of  moisture  during  the  operation  of  filling.  For  a  more  de- 
tailed account,  however,  of  this  and  other  technical  accessories 
in  the  performance  of  dental  surgery,  reference  must  be  had 
to  the  special  works  published  on  that  subject — the  general 
principles  of  their  employment  being  all  that  can  be,  or  seems 
necessary  to  be,  mentioned  here. 

Filling  with  gold  or  tin  foil  is  a  much  more  difficult  process 
than  either  of  those  described.  No  mere  description  of  the 
various  modes  of  operating  will  ever  enable  any  one  to  become 
expert  at  its  performance  without  actual  practice.  The  prin- 
ciples upon  which  this  method  of  stopping  is  conducted  are, 
that  the  first  portions  of  foil  introduced  being  actually  fixed 

and  adjusted  by  pressure  to  the  fioor  and  walls  of  the  cavity, 
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and  each  successive  portion,  as  it  is  addfd,  being  consolidate 
against  the  preceding  ones,  an  all  but  solid  mass  of  metal 
shall  exist  within  the  cavity  on  the  operation  being-  finished. 

The  instruments  employed  are  in  their  general  foi-ra 
adapted  somewhat  like  those  for  amalgam  stopping,  but  in- 
stead of  rounded  or  blunt-pointed  extremities,  the  plugg^rs 
used  for  foil-stopping  are  usually  chisel  or  wedge  shaped;  and 
sometnnes  serrated  at  the  ed(je.  Various  sizes  and  cuires  of 
such  instruments  are  required  to  enable  them  most  easily  t* 
enter  any  cavity  according  to  its  situation.  The  foil  to  be  in- 
troduct'd  may  be  had  lighly  rolled  into  little  soft  pellets,  or  into 
short  cylinders,  or  a  strip  may  be  folded  and  twisted  into  the 
form  of  a  loose  rope,  or,  in  short,  fashioned  in  whatever  form 
may  be  found  to  pack  with  most  security  and  solidity,  according 
to  the  nature  of  the  cavity  and  circumstances  of  the  case. 

Whatever  method  be  adopted,  the  cavity  must  in  one  way 
or  other  bo  packed  quite  full,  the  object  in  all  cases  of  stopping 
being  to  produce  a  plug  that  shall  completely  fill  the  cavity, 
resist  chemical  action,  withstand  the  tear  and  wear  of  masti- 
cation, and  be  impervious  to  fluids. 

Where  teeth  are  so  sensitive  that  stopping  cannot  be  per- 
formed, it  sometimes  becomes  necessary  to  destroy  the  pulp 
entirely.  In  these  cases  some  escharotic,  such  as  chloride  of 
zinc,  or  even  common  white  arsenic  is  verj'  minute  quantity, 
may  be  introduced  into  the  cavity,  and  retained  there  hy  a 
temporarj'  filling  of  wax  or  gutta-percha  for  some  hours,  when 
it  sbould  be  removed  with  the  remains  of  any  dead  pulp,  after 
which  the  stopping  may  be  proceeded  with. 

Sometimes,  after  stopping  with  any  metallic  sul)stance,  heat 
or  cold  produces  uneasiness,  owing  to  the  better  conducting 
powers  of  such  metal.  Here  some  other  stopping  may  be 
tried,  as,  for  example,  gutta-percha.  But  should  such  symp- 
toms continue,  extraction  will  most  probably  lie  required  in 
the  end.  Occasionally,  also,  a  stopped  tooth  may  becom«  the 
cause  of  insufferable  pain,  owing  to  some  discharge  of  matttT 
form  its  carious  surface  being  pent  up  by  the  stopping.  In 
such  a  case,  the  stopping  may  be  removed  or  a  hole  drilled 
into  the  pulp  beyond  the  cavity  which  has  been  stopped;  but 
as  this  is  almost  reducing  the  tooth  to  its  former  condition, 
for  which  the  stopping  was  performed,  extraction  is  the  more 
satisfactory  treatment,  where  the  special  services  of  a  dentist 
cannot  be  secured. 


CHAPTER  VII. 

ON  ANiESTHETICS  IN  DENTAL  SURGERY. 

Considerable  attention  has  been  directed  toward  discov- 
ering or  elucidating  those  methods  by  which  pain  during  the 
performance  of  the  little  operations  required  in  dental  surgery 
might  best  be  diminished  or  altogether  avoided;  many  of  the 
experiments,  with  such  a  view,  have  been  conducted  with 
much  assiduit3^  and  not  a  little  expense;  and  there  is  no  doubt 
that  some  credit  is  due  to  those  who  have,  even  by  the  failure 
of  their  proposed  methods,  contributed  to  our  knowledge  on 
the  matter.  The  means  adopted  have  generally  been  of  two 
kinds,  namely,  1st,  the  induction  of  a  state  of  general  anaes- 
thesia; and,  2d,  the  induction  of  insensibility  at  that  part 
only  where  pain  is  to  be  inflicted. 

Perhaps  in  no  other  operations  have  the  circumstances  of 
the  case  to  be  more  taken  into  account  in  the  induction  of 
anaesthesia,  whether  local  or  general,  than  in  those  performed 
within  the  cavity  of  the  mouth.  The  locality  itself,  the  sever- 
ity of  the  pain  inflicted,  and,  at  the  same  time,  its  short  dura- 
tion in  dental  operations  and  the  complications  attendant  on 
the  interference,  here  sometimes  unavoidable,  with  the  func- 
tion of  respiration  or  even  deglutition  are  circumstances 
which  present  themselves  for  consideration,  as  specially  at- 
taching to  this  department  of  surgery,  and  sometimes  entailing 
extra  risks  to  those  inherent  to  the  employment  of  anaesthetic 
agents  in  other  cases,  where  the  operations  are  in  a  different 
and  more  accessible  quarter;  and  it  is  mainly  owing  to  these 
facts  that  so  much  difficulty,  and  so  much  variety  of  opinion 
exists  with  reference  to  the  employment  of  such  obtunding 
agents  in  the  practice  of  dental  surgery. 

It  has  always  been  an  object  with  dental  practitioners  to 
discover,  if  possible,  some  mode  by  which  local  insensibility  to 
pain  during  tooth  extraction  might  be  obtained,  but  no  gener- 
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ally  applicable  or  effective  means  of  tbis  kind  bave  as  ^'et  been 
realized. 

Little  need  be  said  of  the  attempts  to  induce  local  insensi* 
bility  by  mere  externa!  application  of  anjesthetic  agents,  since, 
as  yet,  it  bas  Tailed  to  produce  reliable  effects  anything  like 
sufficient  to  enable  a  tooth  to  be  extracted  without  pain.  The 
subcutaneous  or  here  rather  submucous  injection  of  cocaine — 
1  gT.  of  the  hydrochiorate  in  10  minims  or  water — has  been 
found  effective  as  a  local  anaesthetic.  Its  success,  however, 
has  as  yet  not  beon  invariable.  When  applied  to  an  unbi-oken 
surface,  such  as  the  outer  coats  of  the  eyeball,  insensibility  to 
a  greater  or  less  depth  from  the  surface  is  produced;  and 
where  such  superficial  coverings  are  of  so  sensitive  a  nature 
as  to  constitute  the  chief  seat  of  pain  during  an  operation,  its 
anaesthetic  effects  are  immistakable.  This  occurs  in  such  cases 
of  tooth  extraction  as  those  where  the  firura  is  the  principal 
source  of  pain,  as  in  the  extraction  of  ioose  stumps,  where  the 
gum  has  to  be  somewhat  roughly  pushed  aside  in  order  to 
obtain  a  sufficient  hold  upon  the  stump  to  bo  removed.  In 
the  extraction  of  firm  and  less  diseased  teeth,  however,  the 
cocaine  require»  to  be  injected  into  the  tissues,  as  has  been 
mentioned,  when  in  many  cases  it  acts  in  this  way  as  a  mode 
of  producing  all  but  complete  local  anaesthesia.  In  other 
cases,  however,  even  this  mode  of  procedure  has  not  the  de- 
sired effect.  Certainly  not  more  than  1  gr.  should  be  injected, 
as  unpleasant  after-symptoms  are  sometimes  produced  by  this 
agent. 

Congelation  of  the  parts  by  the  appfication  of  freezing 
mixtures  has  been  suggested  for  the  induction  of  local  insensi- 
bility during  tooth-extraction  and  other  operations  in  dental 
surgery.  This,  however,  is  by  no  means  easily  managed,  nor 
at  all  certain  in  its  effects,  while  the  pain  produced  by  the 
freezing  process  itself  is  in  many  cases  worse  than  that  of  ex- 
traction. Electricity,  which  was  also  at  one  time  held  in  con- 
siderable repute  for  this  purpose,  need  now  be  no  more  than 
mentioned  here. 

There  seems,  however,  to  be  no  reason  for  altogether  de- 
spairing of  ever  being  able  to  discover  some  mode  of  produc- 
ing insensibility  over  a  limited  region.  We  know  that  several 
anodyne  remedies  produce  this  effect  to  a  certain  extent,  and 
from  the  relations  of  the  teeth  to  the  tissues  covering  tbem — 
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no  part  of  them  being  in  reality  at  any  depth  from  the  surface 
— we  may,  at  least,  hope  with  some  confidence  in  their  extrac- 
tion being*  yet  practicable  with  much  amelioration,  if  not  entire 
absence  of  pain.  In  the  mean  time,  however,  no  method  which 
has  been  tried  can  ever  be  compared,  either  for  facility  or 
effectiveness,  with  that  of  inducing  a  state  of  general  anaes- 
thesia; and  to  do  this,  chloroform,  sulphuric  ether,  and  nitrous 
oxide  gas  are,  so  far  as  our  knowledge  of  such  agents  as  yet 
extends,  best  known  and  decidedly  the  most  desirable  in  every 
way. 

According  to  some  elaborate  investigations  long  ago  made 
on  this  subject,  five  different  degrees  of  narcotism  seem  to  be 
producible  by  chloroform.  The  first  of  these  includes  all  the 
effects  of  that  agent  so  long  as  perfect  consciousness  remains; 
the  second  is  while  the  mental  functions  are  impaired,  but  not 
necessarily  suspended;  the  third  is  when  voluntary  motion 
ceases — this  also  being  the  stage  in  which  rigidity  of  the  mus- 
cles and  inarticulate  mutterings  occur,  axid  the  perception  or 
consciousness  of  pain  is  lost;  the  fourth  degree  is  during  the 
complete  relaxation  of  the  muscles,  when  the  breathing  is 
stertorous,  and  the  patient  perfectly  insensible;  the  fifth  de- 
gree is  that  where  embarrassment  or  cessation  of  the  breath- 
ing takes  place;  the  ultimate  and  greatest  effect  chloroform 
can  produce  being  described  as  that  where  the  irritability  of 
the  muscles  is  destroyed.  These,  though  somewhat  old,  seem 
certainly  very  clear  and  distinct  divisions  of  the  consecutive 
phenomena  of  anajsthesia  produced  by  chloroform.  So  much, 
however,  in  actual  practice  does  each  blend  with  and  lose  itself 
in  another,  that  it  is  very  rarely  such  stages  can  be  made  out 
with  so  much  precision  that  they  should  be  of  much  use  or 
serve  as  anything  like  beacons  by  which  to  steer  clear  of  dan- 
ger; and  as  for  any  certain  indications  of  having  attained  the 
sole  object  we  desire  in  administering  anaesthetics  at  all — ^in- 
sensibility to  pain — we  can  confidently  depend  on  having  done 
so  only  when  patients  exhibit,  among  other  symptoms,  those 
here  constituting  the  fourth  degree  of  narcotism. 

It  would  be  out  of  place  here  to  enter  upon  the  views  en- 
tertained and  promulgated  regarding  death  from  chloroform, 
or  any  other  of  these  anaesthetics.  It  is  a  great  deal  to  know 
that  death  can  be  produced  by  them,  and  that  there  is  no 
doubt  of  death  having  been  so  in  a  number  of  instances.    It 
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cannot  be  said  that  in  every  case  ttie  system  has  been  poisonei 
by  them,  but  the  patients  have  died ;  and  whether  their  deati 
was  directly  or  indirectly  due  to  them  matters  little,  if  it  t 
due  at  all.  The  practical  lesson  taught  is  to  keep  <i  shaj 
look-out  in  every  direction,  to  be  alive  to  every  kind  of  dangi 
and  to  be  prepared  to  act  at  once  in  every  emergfency,  as  hen 
above  all  other  occasions,  delay  or  indecision  is  fatal. 

The  first  and  the  principal  object  in  exhibiting  a.naesthetid 
then,  i3  the  avoidance  of  pain;  but  there  are  two  subordinat 
objects  which  are  nevertheless  of  much  importance,  and  ma« 
desirable;  these  are  the  avoidance  of  shock  to  the  system,  am 
the  means  of  rendering  the  patient  completely  passive  in  th 
hands  of  the  surgeon.  None  of  these  ends,  however,  will  1 
accomplished  if  the  state  of  anesthesia  be  not  complet«;  aiu 
to  produce  this  complete  anaisthesia,  and  to  know  when  it  ii 
produced,  requires  not  only  an  Ultimate  knowledge  of  thi 
properties  of  the  aniesthetic  agent  itself,  but  a  certain  amoun 
of  tact  in  its  exhibition,  to  be  actiuired  in  no  other  way  thai 
by  practical  experience  in  its  use. 

Always  bearing  in  mind  that  the  part  to  be  operated  c 
should  be  placed  so  that  the  surgeon  shall  have  the  greatest 
possible  facility  for  examination  and  manipulation,  the  i 
convenient  and  safest  attitude  for  the  patient  during  the  .id 
ministration  of  ether  or  chloroform  is  the  recumbent  or  bori 
zontal  position.  The  dress  about  the  throat  and  chest  shouk 
be  loose ;  the  neck  should  in  all  cases  he  without  any  coverioj 
whatever;  and  the  clothes  upon  the  chest  should  be  so  ap 
ranged  that  all  the  movements  of  respiration  may  be  at  ona 
and  easily  observed.  In  operations  within  the  mouth  it  \ 
and  to  a  less  extent  it  still  continues,  customary  to  introduci 
a  cork  or  some  such  substance  between  the  tee'.;.i  previous  t 
or  during  the  exhibition  of  the  aniesthetic.  In  the  case  of  ethei 
or  chloroform,  although  necessary  in  the  case  of  nitrous  oxidet 
such  a  pi-actice  is  far  worse  than  useless.  The  very  first  in 
halations  of  chloroform  in  many  patients  create  a  slight  degn 
of  irritation  in  the  fauces,  often  increase  the  flow  of  saliv; 
and  generally  excite  a  desire  to  swallow.  This  cannot  be  ao 
complished  so  long  as  anything  keeps  the  jaws  apart; 
patient  consequently  struggles  to  rid  himself  of  the  difficulty 
his  struggles  are  mistaken  for  mere  cerebral  excitement: 
contest  takes  place  between  the  half-insensible  patient  and  L 
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attendants;  and  probably  the  attempt  to  produce  a  state  of 
anaesthesia  is  in  the  end  abandoned.  All  such  proceedings 
occasion  delay.  In  exhibiting*  anaesthetics  for  such  operations 
as  those  of  dental  surgery,  it  will  be  well  to  have  everything 
so  arranged  that  the  patient  may  be  kept  under  their  influ- 
ence for  as  short  a  time  as  may  be  compatible  with  the  require- 
ments of  the  case.  The  sooner  the  anaesthesia  is  here  produced 
compatible  with  safety,  and  the  sooner  the  patient  can  be  re- 
lieved from  its  effects,  when  they  are  no  longer  desirable,  so 
much  the  better.  The  operation  itself  ought  to  be  completed 
with  all  possible  celerity,  and  nothing  like  hesitation  as  to  the 
particular  instruments  to  employ,  or  loss  of  time  selecting 
those  required,  or  in  any  mere  examination  of  the  parts,  should 
at  this  stage  interfere  with  the  proceedings.  All  these  matters 
should  be  anticipated.  The  instruments  likely  to  be  used 
should  be  laid  out  in  order  before  commencing  to  exhibit  the 
anaesthetic;  and,  if  possible,  kept  out  of  the  patient^s  sight. 
The  tooth  or  teeth  to  be  extracted  should  at  the  same  time  be 
thoroughly  examined,  and  the  expedience  of  adopting  one  or 
other  mode  of  extraction  be  then  decided  on.  In  order  that 
speedy  insensibility  may  ensue,  perfect  silence  should  be  ob- 
served. The  patient  ought,  if  possible,  to  be  without  any  ap- 
prehension that  the  anaesthetic  is  hazardous,  or  that  no  effect 
can  be  produced  by  it,  or  that  the  operation  will  be  commenced 
before  a  suflacient  quantity  has  been  inhaled.  Wherever  a 
patient  is  nervous  or  anxious  about  these  or  other  similar 
matters,  it  will  be  found  that  a  longer  time  will  be  required 
than  would  otherwise  be  the  case.  Another  point  of  some  im- 
portance is  the  frame  of  mind  in  which  a  patient  comes  under 
the  influence  of  this  anaesthetic.  If  Un  effort  be  made  to  go  over 
quietly,  there  is  little  chance  of  much  struggling  or  involun- 
tary restlessness.  On  the  other  hand,  where  a  patient,  espe- 
cially in  the  case  of  all  minor  operations,  entertains  the  belief 
that,  under  the  influence  of  anaesthetics,  the  conduct  is  neces- 
sarily outrageous,  it  seldom  fails  that  such  an  idea  is  practi- 
cally realized.  Indeed,  in  not  a  few  instances  it  would  almost 
appear  as  if  the  patient  had  premeditated  the  display  some- 
times made  during  the  exhibition  of  such  agents;  and  in  all 
cases  it  is  advisable  that  the  patient  should  be  instructed  to 
remain  as  quiet  as  possible,  so  long  as  sensibility  is  retained. 
In  this  way,  with  a  little  effort  on  the  patient's  part,  the  whole 
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operation  may  be  rendered  much  more  satisfactoi-^'  both  tc 
himself  and  the  surgeon. 

The  mode  of  exhibiting  the  anaesthetic  agent  has  been  a 
subject  of  considerable  discussion,  and  this  is  a  i>oint  of  sodm 
importance  in  dental  surgrerj'.  For  the  exhibition  of  ether  or 
choloroform  various  forms  of  inhalers  have  from  time  to  time 
been  brought  forward,  as  preferable  to  exhibiting  the  ame»- 
thetics  in  a  napkin  or  handkerchief.  It  must  be  kept  in  mind, 
however,  that  the  less  wc  have  to  attend  to  besides  the  pa- 
tient, the  less  risk  there  is  of  danger;  whereas,  if  attention  has 
to  he  bestowed  on  the  working  of  an  apparatus,  complicate 
as  these  inhalers  occasionally  are,  it  necessarily  interfei 
with  that  close  watching  of  the  patient  which  is  in  all  cai 
absolutely  essential.  Another  circumstance  rendering  i 
extra  complication  in  the  Inhaler  objectionable,  is  the  fre- 
quency with  which  the  inhalation  sometimes  requires  to  he 
suspended  and  renewed.  This  especially  applies  to  protracted 
operations  on  the  mouth  and  in  its  neighborhood,  as,  for  i 
stance,  in  the  extraction  of  a  number  of  teeth  at  a  time,  whei 
the  patient  becomes  conscious  during  the  operation,  and  r 
quires  an  additional  dose  of  the  antesthetic  to  he  adniinisteit 
while  perhaps  the  position  of  the  head  and  the  condition  of  tl 
mouth  v.'ould  render  certain  forms  of  special  apparatus  dil 
culty  to  adjust,  not  to  speak  of  the  flow  of  blood  renderii 
them  dangerous. 

The  safest  and  the  easiest  position  for  the  patient  in  t] 
case  of  ether  or  chloroform  is,  as  has  been  already  said,  th 
of  so  reclining  on  a  couch  or  oofa,  that  the  operator  may  hai 
free  access  to  the  parts  requiring  operation. 

It  is  seldom  before,  and  generally  after,  the  accession  i 
insensibility,  that  sickness  with  vomiting  is  pi-oduced  by  at 
thetics;   and  it  is  only  when  it  commences  before  or  at  thi 
stage  that  it  forms  anything  like  a  serious  impediment  to  the 
surgical  procedure,  as,  after  this  is  effected,  its  occurrence  is 
of  but  little  consequence.    It  is  superfluous  to  say  that  of  all 
operations  those  on  the  mouth  and  in  its  vicinity  are  such  | 
are  most  interfered  with  by  vomiting.     In  this  way  it  I 
a  complication  of  a  most  troublesome  nature  to  the  surg< 
But  it  by  no  means  rests  here;  for  it  also  entails  most  seiioi 
risk  to  the  patient,  inasmuch  as  in  many  ca si's  there  results 
from  this  cause  very  great  danger  of  suH'ocation.     The  vomit- 
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ing,  when  anaesthesia  is  deep,  often  seems  to  be  defective — the 
<^ontents  of  the  stomach  gurgling  up  into  the  mouth,  in  small 
quantities  at  first,  and,  with  the  mouth  widely  opened,  as  it 
might  madvertently  be  kept  during  such  operations,  there  is 
an  inability  either  to  swallow  or  to  eject  the  vomited  matters. 
Nitrous  oxide,  or  what  is  more  familiarly  known  as  "  laugh- 
ing-gas," is  an  anaesthetic  now  more  largely  employed  in  den- 
tal operations  of  a  short  duration  than  either  chloroform  or 
ether.  Its  exhibition  is  somewhat  more  complicated  in  its 
•details,  and  the  insensibility  induced  by  it  of  a  much  more 
transient  nature  than  these  agents,  and  seldom  lasting  for 
more  than  about  half  a  minute  in  its  full  effect.  It  is  not, 
like  the  othtirs,  a  fluid,  but  a  gaseous  compound,  although 
under  great  pressure  it  can  be  reduced  to  the  liquid  state,  in 
which,  for  the  sake  of  portability,  it  is  generally  stored  or 
carried  about.  The  mode  of  its  exhibition  is  through  a  face- 
piece,  covering  the  nose  and  mouth,  ajid  connected  by  a  tube 
with  a  bag  containing  the  gas.  The  tube  is  provided  with  a 
:8top-cock,  by  which  the  supply  of  gas  can  be  turned  on  or  shut 
off  by  the  operator,  while  the  bag  is  provided  with  a  similar 
apparatus  connecting  it  with  the  reservoir  of  gas,  which  gen- 
erally contains  it  in  the  liquid  state.  The  whole  apparatus, 
including  the  iron  reservoir  containing  the  gas,  is  to  be  had, 
ready  for  use,  at  the  various  dental  depots  throughout  the 
country'.  In  employing  this  anaesthetic,  the  same  conditions 
and  precautions  mentioned  as  important  in  the  use  of  other 
anaesthetics  are  necessary  to  be  observed.  Owing  to  the  brief 
continuance  of  the  anaesthesia  induced,  it  is  here  necessary,  in 
-order  to  lose  no  time  in  operating,  to  introduce  a  gag  between 
the  patient's  jaws  previous  to  commencing  the  administration 
-of  the  gas.  These  gags  are  provided  in  pairs  along  with  the 
rest  of  the  apparatus,  and  are  generally  connected  together  by 
:a  piece  of  cord,  partly  to  facilitate  their  use  and  partly  to 
guard  ag^ainst  danger  should  the  one  placed  between  the  jaws 
accidentally  slip  into  the  patient's  mouth.  The  face -piece 
being  adjusted  in  position,  and  moulded  to  the  cheeks  and 
other  parts  of  the  face,  and  kept  there  by  such  pressure  as 
will  exclude  the  access  of  all  atmospheric  air,  the  gas  is  turned 
on.  Here  the  exclusion  of  atmospheric  air  is  indispensable, 
i?irhile  in  other  anaesthetics  this  would  be  fraught  with  danger. 
.After  from  thirty  seconds'  to  two  minutes'  inhalation  of  the 
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gas,  insensibility  sboutd  be  completed,  and  a  longer  time  tba] 
tbis  being  required  indicates  tbe  exercise  of  increased  caution 
Various  modes  of  ascertaining  when  full  insensibility  is  in 
duced  have  been  n-'commended.  The  fixed  appearance  of  thi 
eye  on  opening  the  eyelids;  tbe  non-response  of  tbe  patient,  t 
a  request  to  raise  the  hand;  a  peculiar  change  in  the  mode  c 
breathing,  and  allicil  to  a  stertorous  character  of  respiration, 
along  with  the  general  impression  of  unconsciousness  conveyed 
by  the  patient  to  the  operator,  may  all  be  taken  as  affording 
the  cue  to  the  time  for  commencing  the  operation,  whicii 
should  now  be  proceeded  with  as  rapidly  as  possible.  Very 
frequently,  during  its  progress,  the  patient  appears  to  i"ecover 
consciousness,  and  indicates  a  feeling  of  pain  or  alarm,  but,  as 
a  general  rule,  on  complete  recovery  nothing  of  this  kind  is 
remembered.  Sometimes  a  feeling  of  extreme  prostration,  or 
sickness,  or  headache  follows  the  use  of  this  anBBSthetic,  and 
in  certain  instances  the  patient  feels  the  consequences  of  the 
gas,  more  or  less,  for  tlie  whole  day  after  its  administration. 
There  is  no  doubt  that  in  successful  cases  this  anjesthetic  is 
more  convenient  in  many  ways,  both  to  the  patient  and  the 
operator,  than  the  other  anaesthetics  here  alluded  to,  and  in  a 
certain  sense  it  is  safer;  but  it  must  not  be  supposed  to  be 
exempt  from  danger.  Its  timely  withdrawal,  and  the  speedy 
recovery  from  its  effects  in  healthy  patients,  not  too  young 
or  too  old,  reduce  the  dangers  it  might  entail  to  a  minim 
as  an  anaesthetic,  since  it  does  not  seem  to  leave  any  toxic 
material  in  the  system,  and  which  requires  to  be  got  rid  of,  aa 
is  the  case  with  chloroform,  ether,  and  the  like,  but  simply  re- 
quires the  roadmission  of  oxj'gen  to  the  blood  to  effect  recov- 
ery. But  let  its  administration  be  a  very  little  too  much  pro- 
longed, or  let  the  patient  he  the  subject  of  certain  unhealthy 
conditions  of  the  lungs  or  blood-vessels,  where  any  occurrence 
approaching  stasis  or  congestion  would  be  contra-indicated, 
and  untoward  or  fatal  results  may,  in  any  case,  occur.  The 
appearance  of  the  patient  under  the  influence  of  nitrous  oxide, 
in  nearly  every  instance,  manifests  the  existence  of  consider- 
able venous  congestion,  and  the  mode  of  action  of  the  anse!^ 
thetic  in  replacing  the  oxygen  ordinarily  taken  up  by  the  blood 
from  the  air  during  respiration,  without  conveying  any  of  its 
benefits,  point  to  its  influence  being  closely  allied  to  the  naturt 
of  asphyxia,  with  the  characteristic  distention  of  the  heart  an^ 


Notes  on  Dental  Surgery,  849 

gn^at  vessels.  In  this  way  it  will  be  seen  that  the  existence 
of  atheroma^  a  tendency  to  haemoptysis,  degeneration  of  the 
ventricular  walls,  and  such  like  conditions  might,  during  the 
exhibition  of  nitrous  oxide,  incur  extreme  risk,  and  that,  too, 
without  necessarily  manifesting  itself  at  the  moment  of  its 
administration. 

From  what  has  been  said  it  will  be  seen  that  nitrous  oxide 
is  not  an  anaesthetic  likely  to  be  available  to  any  great  extent 
by  the  ordinary  medical  practitioner  in  the  cases  of  dental 
surgery  coming  under  his  care.  The  combination  of  that 
anaesthetic^  again,  with  others,  such  as  ether,  and  the  more 
complicated  apparatus  required  in  this  case,  are  still  less  fitted 
for  his  requirements,  being  more  adapted  for  the  operating 
rooms  of  practitioners  who  have  made  dental  surgery  their 
special  branch  of  practice.  These  latter,  then,  along  with 
various  agencies  from  time  to  time  introduced  as  anaesthetics, 
but  which  have  as  yet  not  come  into  general  use,  need  not  be 
discussed  in  this  place,  as  those  given  seem,  in  the  mean  time,, 
sufficient  for  the  cases  of  dental  surgery  in  which  the  general 
medical  practitioner  is  more  frequently  called  upon  to  operate* 
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ON 


SOUNDING  FOR  GALL-STONES. 


That  within  the  last  fifty  years  the  whole  theory  and  prac- 
tice of  medicine  has  undergone  a  complete  revolution,  no  one 
seeks  to  deny.  That  a  new  era  dawned  upon  our  art  when 
the  microscope,  stethoscope,  test-tube,  and  thermometer 
crossed  the  threshold  of  the  sick-chamber,  all  readily  admit. 
But  there  are  still  among*  us  many  who  insufficiently  appre- 
ciate the  immense  collective  advantages  which  have  accrued 
to  rational  medicine  from  the  hundred  and  one  trifling  physi- 
cal aids  to  diagnosis  which  have  been  introduced  during  the 
last  couple  of  decades.  This  arises  from  the  majority  of  per- 
sons overlooking  the  fact  that  a  few  easily  recognizable 
physical  signs  are  worth  a  whole  cartload  of  describable 
symptoms  in  the  detection  of  obscure  disease.  For  while 
symptoms  are,  even  at  best,  merely  fluctuating  quantities,  not 
alone  from  their  intrinsic  value  materially  depending  upon 
the  mental  capacity'-,  moral  courage,  and  veracity  of  the  nar- 
rator, but  from  their  very  significance  being  complex.  A 
physical  sign,  when  correctly  interpreted,  has  always  the 
same  definite  and  indisputable  value,  from  its  being  an  inde- 
pendent factor,  which  the  interrogator  sees,  feels,  or  hears  for 
himself.  Added  to  this,  the  knowledge  of  the  fact  that  the 
cable  of  symptomatology  is  nearly  "payed-out,"  and  conse- 
quently the  onward  career  of  rational  medicine  to  her  legiti- 
mate goal — that  of  an  exact  science—must  in  future  almost 
entirely  depend  on  the  acceptance  and  judicious  application 
of  easily  workable  physical  aids  to  the  recognition  of  internal 
diseases,  induces  me  to  avail  myself  of  this  favorable  oppor- 
tunity of  making  known  to  my  professional  brethren  an  in- 
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strumetital  nit'thod  of  indubitably  ascertaining  the  existeDce 
ot  impacted  trail-atones — a  point  of  no  mean  importance, 
seeing  how  many  difficulties  beset  the  symptomatic  path  of 
diagnosis  in  this  most  fatal  form  of  affection,  Befoi-e  pro- 
ceeding to  do  so,  however,  it  is  advisable  for  me  to  make  a 
few  prefatory  remarks  on  the  clinology  of  biliary  concretions. 
For,  judging  from  the  reports  of  the  speeches  made  at  our 
metropolitan  as  well  as  our  provincial  medical  societies,  when 
the  subject  ot  gall-stones  is  discussed,  a  woeful  amount  of 
ignorance  regarding  both  their  symptomatology  and  pathol- 
ogy is  prevalent  in  the  profession.  This  may  to  some  appear 
strong,  if  not  even  ungenerous,  language.  But  every  one  who 
has  given  attention  to  the  reported  remarks  of  some  of  the 
speakers,  hospital  physicians  as  well  as  surgeons,  in  the  dis- 
cussions which  have  followed  the  reading  of  recent  papers, 
will  acknowledge  tliat  they  are  perfectly  justifiable.  I  even 
doubt  not  that  some  of  the  speakers  themselves,  after  they 
peruse  the  facts  I  shall  presently  adduce,  will  feel  that  this 
strictui-e  is  by  no  means  uncalled  for. 

One  of  the  commonest  of  the  false  statements  enunciated 
is  that  gall-stone  afTections  are  not  gtmerally  dangerous.  Ex- 
act.ly  thi-  contniry  is  the  case:  the  general  ignorance  of  Ihc 
fatality  of  gall-stone  cases  being  due  to  the  unfortunate  fre- 
quency with  which  patients  succumb  to  them  without  the 
medical  attendant's  having  had  the  remotest  idea  of  the  true 
pathology  of  the  case  he  was  treating.  The  reason  of  this  is 
not  far  to  seek.  It  lies,  I  believe,  in  the  fact  of  his  having- 
been  falselj'  taught  that  all  dangerous  gall-stone  cases  ai-e 
associated  with  jaundice  and  paroxysmal  pain;  whereas  it 
actually  happens  that  the  majority  of  fatal  gall-stone  cases 
are  unassociated  with  either  the  one  or  the  other  of  them. 
Incredible  as  this  may  appear,  it  is  nevertheless  perfectly  true. 
For  there  is  no  jaundice,  and  no  paroxysmal  pain  (indeed,  in 
the  first  instance  very  little  pain  of  any  kind  whatever)  when 
a  gall-stone  ulcerates  its  way  out  of  the  gall-bladder.  Should 
the  stone  in  this  case  enter  the  peritoneum,  a  fatal  peritonitis 
is  the  result.  Should  it  enter  the  intestines,  if  large  it  kills 
the  patient  by  ileus;  if  small,  it  passes  safely  down  the  intes- 
tines until  it  n-aches  the  ileo-ciecal  valve,  where  it  often  sets 
up  such  an  amount  of  irritation  as  speedily  induces  a  fatal 
enteritis.     The   unsuspected   gall-stone  may   kill  even   more 


On  Sounding  for  Gall-Stones,  855 

rapidly  still.  As  when  in  the  course  of  its  perforating*  career 
it  opens  a  blood-vessel,  which,  if  it  pours  its  contents  into  the 
stoniach,  leads  to  the  mistaken  diagnosis  of  hsematemesis;  if 
into  the  intestines,  gives  rise  to  bloody  stools.  Or  it  may 
•burst  into  the  peritoneal  cavity  and  the  patient  become  sud- 
denly collapsed,  and  die  without  either  a  single  trace  of  the 
hemorrhage  or  its  exciting  cause  being  visible  to  reveal  the 
true  nature  of  the  case.  That  such  fatal  cases  of  gall-stone 
perforation  are  far  from  uncommon  I  know  from  personal  ex- 
perience. No  less  than  four,  and  strangely  enough  all  in  gen- 
tlemen of  above  forty  years  of  age,  have  fallen  under  my  notice 
within  the  last  year.  One  died  six  hours  after  I  saw  him,  an- 
other within  twelve,  a  third  within  forty-eight,  while  the  fourth 
happily  recovered,  and  that,  too,  notAvithstanding  that  pure 
blood  was  parsed  both  by  mouth  and  rectum. 

As  it  may  appear  to  some  a  novelty  to  be  told  that  gall- 
stones are  so  often  fatal  without  so  much  as  their  existence 
having  been  suspected,  and  a  single  illustrative  example  is 
more  impressive  than  a  whole  column  of  general  remarks,  I 
shall  briefly  relate  one  of  the  fatal  cases  just  referred  to,  which 
has  the  additional  advantage  of  showing  how,  even  when  gall- 
stone symptoms  exist,  one  va^y  be  entirely  misled  in  both  diag- 
nosis and  treatment,  from  their  not  being  in  exact  accordance 
to  what  is  regarded  as  orthodox  law.  Early  in  the  present 
year  I  was  summoned  to  Brussels  to  see  a  Belgian  gentleman^ 
aged  fifty-eight,  along  with  Mons.  Capart.  On  reaching  the 
patient's  bedside  I  found  him  ex-sanguine,  and  almost  pulse- 
less. He  complained  of  dull  pain  in  the  lower  part  of  the  liver, 
with  great  tenderness  on  pressure  in  the  region  of  the  gall- 
bladder, which  was  not  distended.  The  liver  was  of  the  nor- 
mal size,  and  there  was  no  jaundice.  The  history  I  received 
was,  that  he  had  always  been  a  bilious  subject,  and  had  suf- 
fered from  painful  dyspepsia,  that  he  once  had  jaundice,  and 
passed  a  small  gall-stone.  The  dyspeptic  symptoms  not  im- 
proving under  treatment,  he  betook  himself  to  Paris,  and  con- 
sulted the  gentleman  who  was  recommended  to  him  as  being* 
the  leading  physician.  After  a  careful  examination  of  his 
case  it  was  diagnosed  "  hepatalgia,"  and  a  course  of  electricity 
was  prescribed.  Feeling  no  better  after  several  weeks  of 
daily  galvanism  he  returned  to  Brussels.     His  symptoms 

^HE^ually  became  more  severe,  and  four  days  before  I  saw 
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cussion  on  my  recent  paper  on  "  Gall-Stone  Sounding,"  at  the 
Boyal  Medical  and  Chirurgical  Society,  it  further  appears  to 
be  very  far  from  generally  known  that,  notwithstanding  that 
a  dozen — even  a  thousand — gall-stones  may  exist  for  years  in 
a  patient's  body,  without  giving  rise  to  a  single  sign  or  symp- 
tom by  which  their  presence  can  be  suspected,  all  the  most 
marked  signs  as  well  as  symptoms,  given  in  text-book  as  in- 
dubitable evidence  of  the  existence  of  dangerous  gall-stones, 
may  be  present  without  a'  single  stone  or  biliary  concretion  of 
any  kind  whatever  existing  in  the  sufferer's  body.  This  is  a 
startling  fact,  no  doubt,  but  it  is  nevertheless  quite  true,  as  I 
shall  now  proceed  to  show.    For: 

(oj  Gall-atones  never  produce  jaundice,  pipe-clay  stools, 
nor  bilious  urine,  except  when  they  become  impacted  in  a 
duct.  And  the  only  ducts  in  which  their  impaction  leads  to 
this  result  are  the  hepatic  and  common  bile  ducts. 

(6)  Kot  only  can  their  presence  in  these  ducts  In  the  ma- 
jority of  cases  be  recognized,  but  even  differentiated.  And 
what  is  more,  their  impaction  in  the  intra^hepatic  as  well  as  in 
the  cystic  duct  can  also  be  detected,  though  in  these  cases  there 
is  no  jaundice,  no  pipe-clay  stools,  and  no  saffron-colored  urine. 
In  order  to  make  this  perfectly  plain  I  shall  put  the  matter  in 
the  form  of  an  easily  comprehensible  table. 

The  Presence  of  the  Signs  and  Symptoms  is  Indicated  by 
the  Figures,  the  Absence  by  the  Lines. 

Q.11-MOI1M  Impacted  id;         |I     "2     |^     &     S?      S      'i'i    t\  ^i     % 

I  I  t  I  Ii  I  I  I  I  i 

The  common  bilu  duct.  ...13       345(t       T       8       0     10 

Hepatic  duct -      128456760 

Cyetieduet •__     —     —13345 

lutni-bepatic  ducts —    —     —     —     —     —     —       1       8       3 

After  having  thus  shown  how  comparatively  easy  it  is  not 
only  to  diagnose,  but  ev«n  to  differentiate  the  various  forms 

*  Although  the  f^all- bladder  is  in  these  cases  never  distended  with 
bile,  if  tbe  linjiaction  be  complete,  and  is  continued  aufSciently  long,  it 
may  become  distended  by  white  mucua-eecretion.  For  tbe  modus 
operandi  In  the  formation  o(  white  liquids  in  the  §:al  I -bladder,  see  the 
writer's  book  on  the  liver,  where  its  physlolog)'  aa  well  as  pathology  is 
given  in  detail. 
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of  impacted  ffall-BtoneH.  the  reader  may  perhaps  wonder  why  \ 
take  so  much  troiiblR  to  make  known  an  in»truineDtal  mothod 
for  dcti>ctiiig  them.  Here  is  my  i-eason,  and  a  very  potent 
ono  It  is.  Monj  than  twenty  years'  experience  of  frail-stone 
cases  has  not  only  convinced  me  that  many  patients  annually 
die  from  the  elfects  of  impacted  biliar>-  concretions,  whose 
lives  might  in  all  probability  be  saved  were  the  obstructing 
body  ai'tiflcially  extracted;  but  at  ih©  same  time  made  me 
painfully  conscious  that,  a«  has  just  been  shown,  all  their 
most  characteristic  signs  and  symptoms  may  be  manifested  by 
a  patient  who  has  not  a  voetige  of  a  biliaiy  concretion  of  any 
Icind  whatever  within  his  body.  I  believe,  therefore,  that  it 
would  not  only  be  injudicious,  but  criminal  for  any  physician 
to  ri'commend  to  a  patient  to  submit  to  what  a  hospital-sur- 
geon had  the  temerity,  at  the  debate  on  my  paper,  to  deliber- 
ately propose  doinf?  as  a  means  of  diagnosis.  Namely,  to  in- 
cisH  a  patient's  abdomen,  cut  open  his  gall-bladder,  stitch  its 
edges  to  the  lips  of  the  wound  in  the  abdominal  parietes,  and 
then  search  for  the  impacted  stone  in  it.  Showing  that  his 
idea  was,  that  dangerously  obstructing  calculi  are  to  be  found 
in  gaU-bladders.  Moreover,  be  it  noted  tbat  this  formidable 
diaf^nostic  procedure  was  proposed  by  him  as  beinfr  simpler 
than  the  upi;raLJoii  of  soundiiiK'  willi  a  trocar  not  bigger  than 
a  knitting  nee<lle.  I  shall  now  .show  how  this  venturesome 
form  of  surgical  prospecting  is  unjustifiable.  For  even  should 
an  inotfonsive  calculus  be  accidentally  found  in  the  gall-bladder 
and  removed,  it  would  not  as  a  sequence  follow  that  the  pa- 
tient's abdomen  had  been  necessarily  and  advantageously  in- 
cised.    For  the  following  potent  reasons : 

((()  It  is  in  no  case  the  stone  itself  which  produces  the  dan- 
gerous symptoms;  but  solely  the  obstruction  to  the  flow  of 
bile  into  the  intestines.  In  so  far  then  as  the  stone  Ls  con- 
cerned, did  it  not  prevent  the  passage  of  the  bile  into  the 
duodenum,  it  would  in  all  probabihty  lie  as  inolTensively  in  the 
bile  duct  as  stones  arc  known  to  lie  in  the  bile  reservoir. 

(ft)  It  being  the  obstruction  then,  and  not  the  stone  itself 
which  is  the  real  source  of  danger  to  life,  any  other  equally 
potent  obstructing  cause  acts  in  precisely  the  same  way  as  an 
impacted  stone  does.     This  is  no  mere  supposition,  it|  is  a  fact. 

(c)  For  it  is  found  that  the  identically  same  signs  of  jaun- 
diced skin,  pipe-clay  stools,  bilious  urine,  etc.,  are  met  with 
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when  the  hepatic  or  the  common  bile  duct  is  obstructed  by 
entozoa>  cancerous  or  other  tumors  growing*  within  them. 
Or  when  by  external  pressure  a  tumor  of  the  head  of  the  pan- 
creas, of  the  pylorus  of  the  stomach,  or  of  the  liver  itself 
blocks  up  the  channel  of  the  duct.  An  additional  common 
cause  of  permanent  obstructive  jaundice,  is  the  closing  up  of 
the  duodenal  orifice  of  the  bile  duct  by  a  cicatrized  ulcer.  All 
of  which  non-gall-stone  forms  of  obstruction  not  unfrequently 
baffle  even  the  most  skilled  specialists  to  differentiate.  It  is 
scarcely  surprising  then  that  I  strongly  advise  practitioners 
to  make  themselves  perfectly  sure  of  the  obstruction  being 
due  to  a  gall-stone  before  proceeding  to  lay  open  their  patient's 
abdomen  in  the  sanguine  expectation  of  finding  one. 

Although  my  method  of  sounding  for  stones  may  not  be 
entirely  devoid  of  danger — for  no  operation  on  the  human  ab- 
domen is,  not  even  the  simple  one  of  tapping— it  certainly  has 
the  advantage  of  being  less  rash,  as  well  as  less  dangerous  to 
life  than  that  of  cutting  down  with  a  knife,  either  on  ducts  or 
g^ll-bladders,  in  search  for  gall-stones  which  may  have  no  ex- 
istence. Moreover,  I  have  already  performed  the  operation 
successfully,  and  what  has  been  done  once  may  be  done  agam. 
The  instrument  employed  was  a  six-inch  long  French  explor- 
ing trocar,  of  somewhat  less  diameter  than  an  English  No.  1 
catheter.  And  I  now  recommend  that  It  should  be  provided 
with  a  blunt-nosed  steel  pilot,  to  be  introduced  after  the  trocar 
has  been  inserted  into  the  abdomen,  and  before  the  search  for 
the  stone  is  proceeded  with. 

After  the  patient  is  put  under  the  influence  of  an  anaesthe- 
tic, the  operation  of  sounding  may  be  performed  in  the  follow- 
ing wise : 

1st.  Push  the  trocar  through  the  abdominal  parietes  in  the 
direction  of  the  common  bile  duct. 

2d.  If  the  instrument  impinges  on  no  hard  solid,  with- 
draw the  stilette  and  judge  of  the  situation  of  the  canula's 
point  by  observing  what  kind  of  fluid  flows  from  its  free  ori- 
fice—bile, abdominal  serum,  blood  or  intestinal  fluid. 

3d.  Being  satisfied  that  the  point  of  the  cannula  occupies 
no  dangerous  position,  introduce  the  blunt-nosed  pilot,  and 
proceed  to  search  about  in  all  directions  for  the  stone.  The 
presence  of  one  will  be  readily  recognized  by  the  fact  that  no 
hard  substance  whatever  exists  in  the  neighborhood  of  the 
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^ll-bladder  and  bile  ducts.  And  a  gall-stone  when  stn 
either  in  the  gall-bladder  or  ducts,  gives  the  same  characU 
Istic  sensation  to  the  Augers  as  a  urinary  calculus. 

As  several  of  the  speakers  at  the  debate  on  my  paper  d 
j'ected  to  this  plan  of  sounding,  on  the  ground  of  the  riangeF 
of  peritonitis  being  induced  by  the  bile  escaping  into  the  peri- 
toneal cavity,  notwithstanding  that  I  had  cited  a  case  when.- 
no  less  than  thirteen  pints '  were  removed  by  tappinjr  Troiij 
the  abdomen  of  a  boy  whose  gall-bladder  had  been  ruptured 
three  weeks  previously.  And  they  ought  to  have  known  that 
both  distended  gall-bladders  and  bile  ducts  have  been  bene^ 
flcially  tapped,  I  deemed  it  advisable  to  see  what  would  actd 
ally  be  the  result  of  puncturing  a  distended  gall-bladder  uitS 
my  exploring  trocar.  Especially  as  one  of  the  speakers  had,' 
forgottmg  that  the  coats  of  bite  ducts  and  gall-bladders  are 
elastic,  inconsiderately  suggested  that  the  moving  about  of 
the  instrument  would  enlarge  the  puncture. 

Accordingly,  along  with   Prof.  Schafer,  I  performed 
following  experiment:    A  dog  which  had  been   kept  fastil 
for  twentj'-six  hours,  in  order  that  his  gall-bladder  might  1 
fully  distended,  was  rendered    insensible  with    chlorofon 
The  abdomen  was  opened,  and  into  the  distended  gall  hladdl 
I  inserted  my  trocar,  twisted  it  about  and   then  withdn*v 
No  spurt  of  bile  whatever  took  place.     Nothing  moi-e  than  fl 
oozing  followed.     The  oozing  even  soon  ceased,  from  the  coa' 
of  the  gall-bladder  (which,  be  it  remembered,  are  even  vei 
thin  in  a  small  dog)  contracting  as  the  viscus  emptied  i 
In  order,  then,  that  all  risk  of  a  dangerous  exudation  of  bi 
into  the  peritoneal  cavity  may  be  avoided,  it  is  merely  ne< 
sary  to  withdraw  some  of  it  before  removing  the  canula. 

In  those  cases  where  the  obstruction  has  g'iven  rise  ■ 
great  distention  of  either  the  bile  duct  or  the  gall-bladda 
and  from  the  orifice  of  the  canula  bile  flows  when  the  stilett 
is  withdrawn,  it  might  perhaps  be  advisable  to  empty  thw 
of  their  biliary  contents  before  proceeding  to  search  for  tl 
suspected  stone.  (Dr.  Whittaker  detected  gall-stones  in  1 
gall-bladder  by  means  of  an  aspirating  needle  ("New  Yoi 
Medical  Record,"  1882),  and  on  one  occasion,  while  I  was  ( 
ploring  a  liver,  the  trocar  accidentally  penetrated  the  gall-bta 
der  and  struck  a  calculus,  which  subsecjuently,  at  tlie  autopi 
was  found  to  be  of  the  size  and  shape  of  an  apricot  stone.) 
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I  shall  now  give  the  history  of  the  case  of  impacted  gall* 
stone  in  which  I  successfully  performed  the  operation. 

The  patient,  a  delicate  constitutioned  lady,  aged  thirty-six, 
married,  and  the  mother  of  several  children,  had  for  many 
months  suffered  from  all  the  worst  signs  and  symptoms  of 
obstructed  common  bile  duct.  Not  only  was  her  abdomen 
greatly  distended  with  ascitic  fluid;  but  she  was  so  weak  and 
near  to  the  point  of  death  that  both  Dr.  Divei>— her  regular 
medical  attendant— and  I,  believed  that  the  onl^*^  chance  of 
prolonging  her  life  lay  in  the  artificial  removal  of  the  obstruc- 
tion. Before,  however,  calling  in  an  operative  surgeon  to  per- 
form bilotomy,  we  deemed  it 
prudent  to  make  perfectly  sure 
that  the  obstruction  of  the  bile 
duct  was  due  to  the  presence 
of  a  stone,  as  neither  of  us  had 
any  wish  to  see  the  poor  suf- 
ferer^s  abdomen  unnecessarily 
opened.  Accordingly,  a  day  or 
two  after  a  gallon  of  ascitic 
fluid  had  been  withdrawn  from 
her  abdomen,  she  was  made  in- 
sensible with  A.  C.  E.  anaesthe- 
tic mixture  (given  because  of 
her  having  a  weak  heart).  I 
then  introduced  an  exploring 
trocar  (in  the  manner  before 
described)  at  a  point  midway 
between  the  lower  margin  of  the  liver  and  the  umbilicus;  but 
an  inch  and  a  half  to  the  right  of  it.    Fig.  1. 

The  instrument  was  then  slowly  pushed  upward,  outward 
and  backward  in  the  direction  of  the  common  bile  duct;  but 
although  it  was  inserted  up  to  its  hilt  (six  inches)  in  the  still 
distended  ascitic  abdomen  no  hard  substance  was  encountered. 
In  order  to  ascertain  the  exact  position  of  the  canula's  point, 
I  withdrew  the  stilette  to  see  if  any,  and  what  kind  of  fluid 
would  flow  from  it.  As  nothing  but  ascitic  fluid  came  away, 
its  point  was  known  to  be  free  in  the  abdominal  cavity,  so  I 
proceeded  to  search  with  it  in  all  directions. for  the  suspected 
stone.  The  search  proving  unsuccessful,  the  instrument  was 
withdrawn  and  reinserted  an  inch  higher  up,  a  little  more  to 
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the  right.  Fi^.  1.  Ou  agnin  puslung  it  in  the  direction  of  t 
common  hile  duct,  just  as  it  reached  its  full  depth  of  six  iuches, 
its  point  not  only  impinged  upon,  but  stuck  in  a  hard  sub- 
stance. The  sensation  communicated  to  the  fin^rs,  as  veU 
as  the  faint  sound  emitted  when  this  was  tapped  against  with 
tbs  blunt  end  of  the  canula,  left  no  doubt  upou  my  toind  that 
it  was  a  calculus.  The  next  point  was,  if  possible,  to  ascertain 
its  size,  by  pressing  the  end  of  the  canuta  firmly  against  it, 
and  running  the  point  of  the  instrument  roimd  it..  The  im- 
pression so  derived  was  that  the  stone  was  of  the  size  and 
shape  of  an  ordinary  hazelnut.  As  no  blood  whatever  Sowed 
from  the  punctures,  either  during  or  after  the  operation,  these 
oriQces  were  simply  covered  over  with  a  piece  of  sticking  plas- 
ter, and  the  abdomen  bound  up. 

The  sounding  having  thus  completely  confirmed  the  s\Tup- 
tomatic  diagnosis,  and  further  shonni  that  the  obstructing 
stone  was  no  bigger  than  a  moderately  sized  hazelnut,  it  was 
deemed  advisable,  before  subjecting  the  patient,  in  her  excewl- 
ingly  weak  state,  to  the  severe  operation  of  bilotomy,  to  delay 
a  few  days  in  the  hope  that,  under  the  influence  of  medicine, 
tiie  stone  might  pass  along  the  duct  into  the  intestines.  Most 
fortunate  this  detcrniiiiatton  turned  out  to  be;  for  at  my  noxt 
visit — six  days  after  the  sounding — I  found  all  the  signs  and 
symptoms  ameliorated.  Tlie  stools  had  not  only  already  be- 
come of  their  nonnal  color  (which  they  had  not  been  for  many 
weeks),  but  the  urine  had  lost  its  bilious  hue,  and  the  skin  was 
less  jaundiced.  Besides  which,  the  previously  distended  gall- 
bladder was  now  no  longer  perceptible  to  the  touch.  Changes 
which,  when  considered  collectively,  led  to  but  one  conclusion, 
namely,  that  the  duct  was  free— that  the  stone  had  passed. 
As  it  had  not,  however,  been  found  in  the  stools,  it  was  thought 
to  be  still  within  the  bowels,  experience  having  taught  me 
that  stones  after  having  safely  reached  the  intestines  tlo  not 
always  immediately  come  away,  but  often  remain  in  them  for 
weeks,  sometimes  even  for  months. 

No  untoward  symptom  resulted  from  the  operation.  Every- 
thing went  on  well  until  the  eleventh  day  after  the  sounding, 
when  pain  and  tenderness  were  complained  of  in  the  right 
iliac  region.  The  pulse  became  rapid.  The  temperature  rose, 
and  signs  of  enteritis  speedily  followed,  no  doubt  from  the 
usual  cause  in  such  cases,  namely,  the  irritation  produced  by 
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the  stone  getting  lodged  in  the  ileo-caecal  valve.  Its  ordinary 
concomitant,  peritonitis,  supervened,  and  notwithstanding 
that  the  patient  had  regained  considerable  strength  during 
the  eleven  days  of  convalescence  after  the  sounding,  she  sank 
and  died  twenty-seven  days  after  the  operation,  which  had  so 
fortunately  led  to  the  accidental  dislodgment  of  the  stone, 
after  its  having  been  for  so  many  weeks  previously  llrmly  and 
dangerously  impacted  in  the  duct.  A  theory  of  the  cause  of 
the  sudden  extrusion  of  the  stone  shall  be  given  presently. 
Meanwhile  I  will  give  the  result  of  the  necropsy,  which  con- 
sisted of  an  examination  of  the  liver,  its  biliary  appendages, 
and  their  intestinal  attachments,  all  of  which  parts  were 
kindly  forwarded  to  me  by  Dr.  Diver.  Their  examination 
yielded  the  following  interesting  information : 

1st.  The  gall-bladder,  in  so  far  as  bile  was  concerned,  was 
found  empty,  for  it  contained  not  more  than  half  a  drachm, 
clearly  proving  that  the  obstruction  to  the  outflow  of  the  bile 
had  ceased  before  the  patient's  death. 

2d.  The  gall-bladder  contained  thirteen  biliary  calculi. 
The  three  largest  lay  in  a  row,  and  fitted  on  to  each  other's 
ends  by  facets.  The  largest  of  all,  which  lay  with  its  broad- 
est end  downward  against  the  orifice  of  the  cystic  duct,  was 
seven-eighths  of  an  inch  long,  and  six-eighths  of  an  inch  broad. 
In  contact  with  its  upper  facet  was  an  angular-cornered  stone 
of  the  dimensions  of  a  moderately  sized  hazelnut,  against  the 
upper  end  of  which  lay  the  smallest  of  the  three.  It  differed 
from  its  two  companions  in  being  facetted  at  its  lower  end 
only.    The  gall-bladder  was  contracted  upon  the  stones. 

3d.  The  fact  of  the  calculus  impinging  on  the  orifice  of  the 
cystic  duct  having  a  facet  at  its  lower  end  of  the  same  size  as 
that  at  its  upper,  and  there  being  no  stone  to  correspond  either 
in  size  or  shape  to  it  in  the  gall-bladder  or  bile  ducts,  leads  to 
the  irresistible  belief  that  the  calculus  which  belonged  to  this 
facet  must  have  not  only  escaped  from  the  gall-bladder,  but 
from  the  common  bile  duct  during  the  hfetime  of  the  patient. 

4th.  The  fact  of  all  the  signs  of  an  obstructed  bile  duct 
having  suddenly  vanished  after  the  sounding,  favors  the  theory 
that  the  passage  of  the  stone  from  the  bile  duct  was  in  some 
way  or  other  directly  connected  with  the  operation. 

5th.  The  extrusion  of  the  stone  from  the  duct  after  having 
been  so  long  and  so  firmly  impacted  in  it,  may  be  accounted 
for  in  the  following  manner: 
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AssumlB^  that  it  was  as  aogular  at  its  comers  as  thi 
hazelnut-sized  one  found  in  the  gall-bladder,  it  is  easy  to  im 
agine  that  it  was  sticlcing-  angular-wise  in  the  duct  when  thi 
Bounding  was  pcrfuinied,  and  that  the  pressure  exerted  on  tb 
corners,  when  the  canula  was  being  passed  firmly  round  X- 
in  order  to  ascertain  its  size,  altered  its  position  in  the  duct 
and  from  its  assuming  a  more  longitudinal  one  (the  othai 
stone  was  shghtly  oblong)  it  was  enabled  to  slip  along  j 
out  of  the  duct  into  the  intestines. 

Now  comes  the  important  question: 

Of  what  practical  good  is  the  narration  of  this  case  ? 

I  reply — Of  great  practical  good,  if  its  teachings  artj  prop 
erly  considered.  For  its  history  clearly  establishes  the  foUoW' 
ing  points : 

A.  That  the  presence  of  an  impacted  gall-stone  may,  undei 
similar  circumstances  as  the  above,  be  indubitably  ascertained 
by  instrumental  means. 

B.  That  not  only  can  the  exact  position  and  probable  size, 
but  under  favorable  circumstances  even  the  very  shape  of  an 
impacted  gall-stone  be  instrumen tally  ascertained. 

C.  That  the  operation  of  sounding  for  gall-stones  in  the 
way  here  advocated  is  as  safe  in  skilled  h:inds  as  the  tapping 
of  a  distf  nded  gall-bladder  or  ovarian  cyst. 

D.  A  knowledge  of  the  clinical  facts  adduced  may  possifaiy 
deter  euterprising  surgeons  from  laying  open  the  abdontena 
of  patients  in  search  for  gall-stones  which  not  only  possibly 
but  even  probably  have  no  existence  whatever. 

E.  While  the  fact  of  being  able  to  indubitably  ascertain 
the  existence  of  a  gall-stone  without  undertaking  the  severe 
operation  of  incising  the  abdomen,  on  the  mere  chance  of  find- 
ing one,  may  induce  phj'sicians  to  recommend  patients  suffer- 
ing from  suspected  dangerously  impacted  biliai-j-  concretlona 
to  submit  to  1  the  operation  of  sounding,  with  the  ulterJ 
view,  if  a  stone  should  be  detected,  of  advising  its  extracti 
Seeing  that  in  a  number  of  instances  the  removal  of  the  i 
pacted  stone  from  tlie  duct  by  the  surgeon's  knifo  offers  th« 
only  chance  of  saving  the  patient  from  an  untimely  grave. 
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Had  modem  discoveries  in  physical  science  not  already- 
abundantly  and  conclusively  demonstrated  the  fallacy  of  the 
hoary-headed  saving  that  "there  is  nothing  new  under  the 
sun/'  the  recent  improvements  in  medicine — notable  in  hepatic 
surgery — would  of  themselves  have  sufHced  to  dethrone  this 
erroneous  adage.  The  last  dozen  or  so  of  years  has  been  so 
fruitful  in  novelties  connected  with  the  diagnosis  and  treat- 
ment of  liver  diseases,  that  those  who  have  not  kept  them- 
selves au  courant  with  recent  hepatic  literature  are  scarcely 
able  to  recognize  any  of  its  old  land-marks.  Even  within  the 
last  year  or  two,  among  other  novelties,  have  been  discussed 
and  adopted  hepatic  phlebotomy,  puncturing  of  Glisson's  cap- 
sule, soundmg  for  impacted  gall-stones,  and  duodeno-cholecys- 
tostomy  (uniting  gall-bladder  and  duodenum,  so  as  to  make 
an  artificial  passage  for  the  bile  into  the  intestines,  in  cases  of 
permanent  occlusion  of  the  common  duct). 

And  now  I  am  about  to  add  another  novelty  to  the  list; 
but  before  doing  so  I  may  further  remark  that,  in  addition  to 
these  quite  recent  surgical  improvements,  the  researches  of 
the  last  decade  have  not  only  taught  us  that  gall-stones,  but 
even  all  the  other  forms  of  liver  concretions — to  wit,  inspis- 
sated bile,  bilary  sand,  and  gravel — which  occasionally  give 
rise  to  such  painful  symptoms,  are  b}'  no  means  the  mere 
harmless  pathological  curiosities  we  were  wont  to  believe;  as 
well  as  that  the  co-existence  of  the  formerly  supposed-to-be 
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pathognomic  sign  of  juundiw,  is  no  more  necessary  for  the 
dia^osis  of  a  biliary  concivtion  in  any  g^ivea  case,  than  it  is 
to  onable  the  fxpert  to  propose  the  insidious  approach  of  a 
fatal  lermiiuition;  and  that,  too,  even  in  those  exceptiooal 
cases  wht^rc  the  si^rns  and  s^'mptoms  lead  the  uninitiated  ta 
regard  Ihem  as  being:  merely  the  direct  result  of  a  simple 
form  of  d^-spepsia,  a  temporary  colonilis,  a  subacute  peritoni- 
tis, or,  it  may  be,  a  transient  bilious  indigestion. 

Such  being  the  case,  it  is  possible  that  the  reader  will  not 
feel  displeased  at  my  giving  a  brief  restim4  of  what  I  consider 
to  b«  the  diagiio<stic  signs  and  s^-mptoms  of  biliary  concrv^ 
tions,  before  entering  upon  the  consideration  of  the  extrusion 
of  gall-stones  by  digital  manipulation. 

1st.  I  may  remark  that  all  forms  of  biliary  concretions — 
naiuely,  gall-stones,  gravel,  inspissated  bile,  and  mere  biiiajy 
sand — ^give  rise,  as  a  gener^  rule,  to  precisely  identical  ktnds 
of  signs  and  symptoms.  3d.  That  every  one  of  them,  not 
cvoD  bdianF'  sand  excepted,  has  again  and  again  proved  fatal 
vithout  their  existence  having  been  diagnosed,  or  so  much 
e^-cn  as  been  suspected,  during  the  life  of  the  patient.  3d. 
That  biliary  concretions  occur  at  everi,-  period  of  life  between 
the  cradle  and  the  grave.  4th,  That  the  epileptic  convulsions 
of  infancy,  as  well  as  the  "  windy  spasms  "  ot  the  babe  at  the 
breast,  are  oftentimes  due  to  the  local  irritation  caused  br 
biliary  concretions,  5th.  That  instead  of  being  rare  varieties 
of  liver  disease,  biliaiy  concretions,  in  one  form  or  another, 
ai-e  the  commonest  of  all  the  various  kinds  of  hepatic  affec- 
tions met  withamong  the  better  class  of  patients  in  this  coun- 
try, Gth.  Biliary  concretions — more  especially  in  the  shai>e 
of  gall-stones — are  not  only  much  more  frequently  than  is 
usually  supposed  an  immediate  cause  of  death,  but  when  long 
impacttHl  in  the  bile  ducts— either  in  the  hepatic,  cystic,  or 
common  duet — a  fruitful  cause  of  hepatitis,  h^-pertrophic  in- 
durations, cancerous  and  other  forms  of  Uver-tissue  degenera- 
tions, as  well  as  of  permanent  occlusions  of  the  ducts  and 
ativphic  cirrhosis,  attended  with  ascites  and  dropsy.  It  is 
hioky,  then,  that  the  days  of  our  ignorance,  when  biliari'  con- 
civtiuns  were  reganh-d  as  harmless  curiosities,  have  l>ee!i 
biirirti  in  oblivion  by  the  united  efforts  of  modem  experiment.il 
physiology-  and  physiological  chemistry;  the  two  departments 
of  scientific  metlicine  which,  within  the  last  quarter  of  a  cen- 
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tury,  have  done  more  to  place  liver  pathology  on  the  proud 
pedestal  it  now  occupies  than  all  the  previous  centuries  of 
practical  clinical  work  put  together. 

Moreover,  not  only  in  the  majority  of  instances  can  we 
now  diagnose  the  presence  of  biliary  concretions  in  the  bile 
ducts  with  comparative  facility,  as  well  as  certainty,  but  it  is 
oftentimes  within  our  power  to  fix  upon  the  exact  spot  at 
which  the  concretion  is  acting  deleteriously,  as  may  be  seen 
by  the  subjoined  table,  which  is  a  modification  of  the  one  X 
gave  in  my  pamphlet  entitled  "  Sounding  for  Gall-stones." 

The  following  table  shows  that  biliary  concretions  never 
cause  jaundice  except  when  they  occupy  either  the  hepatic  or 
the  common  bile  duct.  And  what  is  more,  not  even  then  (al- 
though they  may  be  by  their  presence  killing  the  patient), 
unless  they  completely  obstruct  the  flow  of  bile  into  the  intes- 
tines. It  is  the  want  of  this  single  piece  of  knowledge  which 
so  frequently  leads  men  to  fritter  away  the  lives  of  patients 
by  treating  cases  of  biliary  concretions  as  if  they  were  merely 
stomachal  or  intestinal  derangements,  until  the  curable  stage 
of  the  mischief  has  slipped  away,  and  there  is  nothing  left  to 
be  done  but  to  allow  the  tomb  to  claim  the  victim. 

The  Presence  of  the  Signs  and  Symptoms  of  the  Biliary 

Concretions  is  Indicated  by  Figures,  their 

Absence  by  Lines. 


I 


Intra-hepatio  duct. ..1  2     —     —       8     —     —     —     —     —  — 

CvBtio  duct.; 1  3846     —     —     —     —      •  — 

Hepatic  duct    1  2       8       4       5       6       7       8       9     —  10 

Coiuuion  bile  duct...     1  234SdT8S10  11 

*  Although  the  gall-bladder  is  in  these  cama  never  distended  with 
bile,  If  the  Impootion  be  complete,  and  la  continued  aufflciently  long. 
It  may  become  distended  by  white  mucUB-Becretion.  For  the  modtu 
operandi  in  the  formation  of  white  liquids  in  the  gall-bladder,  see  the 
writer's  book  on  "  Diseases  of  the  Liver,  with  and  without  Jaundice." 
where  its  physiology  as  well  as  pathology  Is  given  in  detail. 


L 


Although  the  diu^nosis  of  the  presence  of  a  bilmry  concre- 
tion U  shown  by  the  table,  p.  867,  to  be  reducible  to  almost  a 
positi%-e  cenainty,  it  is  not  on  this  account  to  be  ima^^iived  that 
the  dilTer^ntiation  of  the  various  kinds  of  concretions  (even 
-when  they  are  actively  leading  to  an  inevitable  fatal  termina- 
tion) is  equally  ea^-.  For,  on  the  contrary,  the  various  signs 
and  symptoms  produced  by  all  the  Tour  different  kinds  of 
biliary  concretions,  when  they  occupy  similar  situations,  are 
wi  ver^-  much  alike  that  the  task  of  differentiating  betwe<eu  a 
^I)-«luae,  inspissate*)  bile,  gravel,  and  biliary-  sand  somettnu^ 
vveo  ballWit  the  t'XptTl  specialist.  And  strange  to  say,  not 
only  has  small  bUiar^'  gravel  proved  in  some  cases  as  rapidly 
fatal  as  a  lar^w  gait-stone,  but  even  fine  biliary  sand  has 
sulBcrd  to  produce  as  deadly  an  occlusion  of  the  common  bile 
duet  as  hard  masses  of  inspissated  bile  itself.  So  that  until 
the  coocrrtitin,  or  part  of  the  concretion,  baa  come  away  and 
hveo  chemically  exaininei),  it  may  be  c|uite  beyond  human 
powrr  1h  say  what  it»  rval  nature  Is.  All  that  is  possible  to 
say  with  certainty  hdag  that  it  is  a  biliary  concretion,  in  suck 
or  Boch  a  sttuation,  that  is  giving  rise  to  the  symptoms.  It 
bappeos,  fortmiately  alike  Tor  doctw  and  patient,  that  the 
in.'fv  (liffon'ntLitinii  nf  Ihe  kfiid  of  biliari-  cono!>'tinn  which  i' 
jrivinir  risf-  to  the  daiip-rous  symptoms  is.  comparatively 
siK'akiiiir.  a  m:ilt<r  of  nunor  importance:  so  long  as  its  exist- 
ciiic  and  us  wl,iivalK>uts  have  lieen  correctly  di;ignos<'d.  For 
thi-  main  ot>j<i't  in  tn-atint-nt  in  ;tll  cases  is  to  get  the  ccnciv- 
tion  out  of  the  i>;iti>-nt's  KmIv  as  siK-edily  and  with  as  litllf 
p:iin  as  p(^s>ibii'.  For  the  Umgcr  a  biliary  concretion— be  its 
natiin.'  what  it  may— rt'iiiaiiis  in  the  system,  the  bigger  anil 
biirir<'r  is  it  likely  to  K-come.  And  the  larger  it  is.  the  moiv 
diffioiiit  is  its  fxtrusioii.  ami  cons*iiuently  the  greater  is  the 
danpvT  of  its  leading  to  an  ultimately  fatal  termination. 

Vast  as  have  tHvn  thf  improvements  made  within  the  last 
few  veal's  in  aKioininal  sui^'n.",  one  can  scarcely  as  yet  hon- 
estly s;»y  i>kh  thi-  surgical  rt'moval  of  impacted  biliary  con- 
cretions y.as  K-i'n  attendrtl  with  sufficiently  satisfactory 
n-su'.is  to  enable  one  "with  a  light  heart"  to  recommend  a 
jviiient  to  r.m  the  risk  of  the  operation,  unless  the  case  ap- 
jt-MT-s  to  (v  otiierwise  utterly  hopeless.  For  although  ga!l- 
stoi'.i'S  h.ive  ag.iin  ami  airain  been  safely  removed  by  the 
surgiHms  knife  frvm  the  smll-bladder,  it  is  most  unfortunatelv 
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just  when  they  are  in  that  situation  that  they  had  much 
better,  in  by  far  the  majority  of  cases,  be  left  alone.  For 
while  lying  free  in  the  gall-bladder  a  gall-stone  is  in  no  case 
dangerous  to  life.  It  is  only  when  it  attempts  to  get  out  of  it 
by  ulceration,  or  permanently  blocks  up  the  biliary  passages 
so  completely  as  to  totally  obstruct  th^  flow  of  bile  into  the 
intestines,  that  it  actually  endangers  life,  and  it  unfortunately 
happens  that  it  is  precisely  those  very  cases  which  most  fre- 
quently succumb  after  surgical  interference.  It  is  to  be  hoped, 
however,  that  the  day  is  not  far  distant  when  surgeons  will 
have  so  far  improved  their  methods  of  procedure  as  to  have 
reduced  the  percentage  of  mortality  to  a  sufficiently  low  figure 
as  to  justify  one  in  recommending  the  operation.  Meanwhile, 
there  is  fortunately  a  way  of  getting  not  onl^'^  sand,  inspissated 
bile,  and  gravel,  but  even  actual  gall-stones,  not  bigger  than 
small  hazelnuts,  out  of  the  gall-bladder  as  well  as  the  cystic 
and  common  bile  ducts,  without  employing  the  knife;  and 
that,  too,  merely'-,  as  about  to  be  described,  by  a  well-regulated 
system  of  digital  manipulation  through  the  intact  abdominal 
parietes.  Although  I  had  for  many  years  (the  first  success- 
ful case  I  ever  had  of  finding  a  gall-stone  after  practising  the 
process  was  in  1871,  when  three  stones  were  found  in  the  stools 
during  a  month's  treatment;  and  although  the  patient  lived 
for  sixteen  years  afterward — she  only  died  last  3'ear — she  was 
never  again  troubled  in  the  same  way.  The  history  of  the 
case  is  given  on  page  665  of  my  book  on  "Diseases  of  the 
Liver,"  and  it  will  be  found  to  be  well  worth  perusal,  seeing 
that  before  I  diagnosed  it  as  one  of  gall-stones  the  patient  was 
supposed  to  be  dying  of  cancer,  and  being,  accordingly,  erro- 
neously treated)  in  suitable  cases  of  concretionary  obstructive 
jaundice,  practised  this  method  of  forcibly  extruding  the  ob- 
structing body  from  the  biliary  passages  into  the  duodenum, 
from  knowing  that  one  can  never  feel  certain  that  the  ob- 
structing body  may  not  be  in  the  very  act  of  ulcerating  its 
way  out  of  the  duct,  and  consequently  render  the  operation 
dangerous,  I  hesitated  publishing  the  method  till  1886,  when 
I  alluded  to  it  in  a  foot-note  at  p.  10  of  my  little  book  on  in^ 
flammations  of  the  liver,^  in  the  following  words:  "As  proba* 
bly  some  of  my  readers  may  never  have  heard  of  my  process 
of  kneading,  which  I  have  successfully  practised  during  the 
last  few  years,  not  onl}''  in  cases  of  biliary  sand  and  small  galN 


870 

stones,  but  likewise  in  renal  calculi  impacted  In  the  uroters, 
may  as  well  mention  that  it  simply  consists  in  forcing  the  c( 
cretions  in  the  one  set  of  cases  along  the  bile  ducts  into  t 
intestines,  in  the  other  along  the  ureters  into  the  bladder,  by 
judiciously  regulated  digital  pressure,  the  only  cases  in  whit 
kneading  is  counterindicated  being  those  in  which  there  is 
tendency  to  ulcei-ation  of  the  ducts."" 

Since  the  above  paragraph  was  published  sevpral  haV 
tried  the  method,  and  some  have  totally  failed  to  derive  : 
advantages  from  it.  This  non-success,  however,  has,  I  believi 
arisen  from  their  confounding-  it  with  the  process  of  sban 
Ingtheabdomen — massage, as  it  is  nowadays  called — to  whio 
(as  will  be  presently  seen)  it  bears  not  the  slightest  resen 
blance. 

So  successful  in  my  hands  has  proved  this  artificial  moi 
of  extruding  biliary  sand,  gi-avel,  and  small  calculi  from  bot 
the  gall-bladder  and  the  bile-ducts,  and  getting'them  voided  I 
stool,  that  it  has  now  become  with  me  a  sort  of  routine  fon 
of  practice.  Rarely,  indeed,  does  a  day  pass  in  which  I  do  n 
try  it  on  two  or  three  suitable  patients;  and  were  I  to  relafe 
only  my  more  successful  cases,  without  accompanying'  thei 
with  names  and  full  details,  so  astounding  would  their  result 
appear  that  I  feel  sure  they  would  have  but  little  chance  < 
being  credited  by  any  not  themselves  the  possessors  of  ingeni 
oils  minds.  For  example,  would  it  be  at  all  likely  for  a  non 
ingenuous-minded  individual  to  believe  that  a  gnlt-stone  t 
size  of  a  small  hazelnut,  supposed  to  have  been  for  seven 
months  firmly  impacted  in  the  common  bile-duct  of  a  Ia(( 
aged  flfty-flve,  was,  at  the  very  moment  that  her  death  seeme 
imminent,  safely  extruded  into  the  intestines  after  ten  orlwert 
minutes'  kneading  of  the  distended  gall-bladder,  and  not  0 
voided  by  stool,  but  actually  foimd  in  the  chamber-pot  uithl 
forty-four  hours  afterward  ?  Fig.  2  is  a  drawing  of  the  stoa 
of  its  natural  size.  Or  would  it  not  seem  a  mere  fiction,  ■ 
I  to  say  that  two  facetted,  sharp,  angular-shaped  gall-stone 
the  size  of  field-beans,  were  pushed  out  of  the  common  hi] 
duct,  wherein  a  minute  before  they  appeared  as  if  immovahl 
impacted,  of  a  gentleman  aged  fifty-two,  during  the  kneadin 
process,  which  did  not  occupy  above  a  quarter  of  an  hour, : 
that  the  gentleman  not  only  obtained  immediate  relief,  bil 
was  himself  able  to  search  for  and  find  one  of  them  in  the  fl 
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stool  he  afterward  passed — which  was  in  ten  hours — and  pick 
out  the  second  stone  from  the  next  stool^  voided  exactly 
twenty  hours  after  I  had  first  seen  him?  Some  facts  are 
stranger  than  fiction,  and  these,  strange  as  they  no  doubt 
appear  to  be,  are  indubitable  facts,  and  what  is  more,  facts 
that  can  be  substantiated.  Such  cases  as  these  of  the  incredi- 
ble group  I  shall  leave  for  the  present,  and  proceed  to  narrate 
others  from  among  the  ordinary  run  of  cases  met  with.  The 
first  I  will  relate  is  one  possessing  the  exceptional  advantage 
of  having  been  seen  by  no  less  than  nine  other  practitioners 
during  the  four  or  five  years  the  patient  was  under  my  special 
medical  care,  among  whom  was  a  former  President  of  the 
College  of  Physicians  and  two  of  our  leading  operating  sur- 
geons, so  that  there  is  no  need  of  my  giving  names  in  order  to 


Fio.  2.  Fio.  8. 

Fio.  2.— Oall-stone  artificially  extruded  by  digital  manipulation  from  the  common  bile 
duct  of  a  lady,  aged  fifty -Ave,  and  found  in  the  stool  forty-four  hours  after  the  operation. 
After  having  been  supposed  to  have  been  impacted  in  Uie  duct  for  nine  months. 

Fig.  8.— Two  hard  and  sharp-cornered  gall-stones  artificially  extruded  from  the  com- 
mon bile  duct  (in  which  they  had  been  for  three  weeks  firmly  impacted)  of  a  gentleman, 
aged  fifty-two.  The  first  stone  being  found  in  a  stool  passed  ten  hours,  and  i  he  second 
found  in  one  passed  twenty  hours  after  the  first  time  digital  manipulation  was  practised 
upon  the  patient.    The  drawings  of  Uiem  are  of  the  natural  size. 

guarantee  the  truthfulness  of  its  clinical  history.    Suffice  it 

to  say  that  the  patient  was  a  lady  of  about  sixty  summers 

and  of  high  rank,  who  had  during  the  previous  twenty  years 

of  her  life  been  treated  for  dyspepsia  and  flatulent  colic  by  a 

number  of  different  doctors.    When  flrst  called  to  her  bedside 

I  diagnosed  a  gall-stone  firmly  impacted  in  the  common  bile 

duct;  and  as  I  proposed  to  subject  her  gall-bladder  to  digital 

manipulation,  in  order  to  force  the  impacted  concretion  out  of 

the  duct,  it  was  arranged  that  as  soon  as  possible  she  should 

proceed  to  London.    The  distance  was  only  fifty  miles,  and 

yet  such  was  the  fatiguing  effect  the  railway  journey  had 

upon  her,  that  when  she  arrived  in  town  she  was  in  a  state  of 

collapse;  from  which  she  did  not  sufficiently  recover  to  admit 

of  my  beginning  the  treatment  for  three  days,  and  it  was  not 

until  a  week  more  had  passed  away  that  the  impacted  stone 

was  successfully  dislodged  from  the  duct,  and  only  after  four 
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days  more  was  it  discovered  iii  tlie  stuol.  The  stxme,  which 
was  of  the  size  of  a  small  field-bt'a,ii,  praved  on  analysis  to 
consist  almost  entirely  of  cholesterin;  and  although  it  was 
not  facettud,  there  was  no  doubt  iu  my  mind  that  it  was  one 
of  many.  For  I  could  feel  the  |:all-bladder  quite  distinctly,  as 
a  hard  ovoid  body,  the  size  of  a  man's  fist,  about  thre«  incbeH 
to  the  left  of  the  umbilicus,  and  immediately  below  the  en- 
larged liver.  A  daily  course  of  digital  manipulation  of  the 
gall-bladder  was  accordingly  recommended  and  had  recoursu 
to,  with  the  result  that  over  seventy  gall-stones  were  found  in 
the  stools  during  the  subsequent  seven  months.  At  the  end 
of  that  time,  the  gall-bladder  appearing  to  have  been  com- 
pletely emptied  of  all  its  calculi,  the  patient  left  for  the  coun- 
try, and  it  is  no  exaggeration  to  say  that  soon  afterward  all 
the  dyspeptic  symptoms  which  she  had  suffered  from  for  yeare 
prvvlously  disappeared.  In  this  case  rarely  more  than  one 
gall-stuue  was  voided  at  a  time,  though  occasionally,  afters 
biggish  one  had  for  six  or  seven  hours  blocked  up  the  duct, 
and  caused  jaundice  before  coming  away,  two  or  three  smaller 
ones  rapidly  followed  its  extrusion)  without  their  producing 
'  atny  other  symptoms  than  a  trifling  epigastric  discomforib  tt 
'  must  be  added  that  the  calculi  differed  very  much,  both  as  vv- 
ganis  tlii.'ir  n;il;od-eye  appejiraiRTS  ;ni(t  cheinicul  CDn&titutJDn, 
some  being  almost  white,  others  brown,  and  not  a  few  blacliish 
green,  differences  no  doubt  arising  from  the  stones  having 
been  formed  at  various  times  and  under  different  conditions 
during  the  twenty  or  moi*  years  the  patient  had  suffei-ed 
from  the  biliary  derangements  which  had  not  only  been  origi- 
nally diagnosed,  but  always  previously  treated,  as  severe  in- 
digestions. 

1  will  now  refer  to  a  case  of  an  entirely  different  character, 
in  which  the  operation  was  only  had  recouree  to  at  distant 
intervals  over  a  period  of  nearly  two  years,  and  when>  the 
stones,  though  varying  from  the  size  of  a  gnipe-secd  to  that 
of  a  small  hazel-nut,  were  almost  all  of  an  identical  color  and 
composition.  The  case  differs  still  further  from  the  preced- 
ing, inasmuch  as  the  calculi  were  extruded  at  irregular  m- 
tervals  and  in  runs  from  the  gall-bladder.  The  patient,  a 
Worcestershire  gentleman,  aged  sixty-three,  fli'st  came  to  me 
in  I88(i;  and  as  I  have  unfortunately  mislaid  an  admirable 
report  of  his  case  he  kindlj'  wrote  out  for  me,  I  am  compelled 


The  Extrusion  of  Gall-Stones,  873 

to  simply  copy  what  is  written  on  the  label  of  the  bottle  con- 
taining his  gall-stones,  and  append  thereto  a  letter  I  received 
from  him  in  February.  The  letter  I  send  to  the  printer,  with 
the  request  to  print  it  exactly  as  it  stands,  omitting  only  the 
address  and  name  of  its  writer.  On  the  label  of  the  bottle  is, 
"  Passed,  after  kneading,  nineteen  gall-stones  up  to  the  18th 
August,  1886.  11th  September,  fifty-seven  gall-stones.  4th 
December,  eighty  gall-stones."  Besides  these  three  specially 
recorded  large  groups  of  stones  found  in  the  stools,  I  also  re- 
ceived from  him  at  different  times  smaller  groups,  varying  in 
number  from  three  up  to  seven  or  eight.  So  that  I  calculate 
that  this  patient  must  have  altogether  passed,  during  the  two 
3'^ears  he  was  under  treatment,  not  many  less  than  200  gall- 
stones! some  of  them,  too,  especially  the  three  largest,  being 
of  a  most  unusually  irregular  shape,  and  with  very  sharp 
comers  upon  them.  The  last  letter  the  patient  sent  to  me 
runs  as  follows: 

''Feb.  6th,  1888. 
"At  your  request  I  now  continue  the  history  of  my  case 
(gall-stones)  from  the  time  I  reported  to  you  the  passing  of 
eighty  stones  in  two  months  during  the  autumn  of  1886.  I 
am  very  thankful  to  say  the  history  of  the  case  since  then  is 
very  short,  consisting  of  only  one  severe  turn  I  had  in  March, 
1887,  and  being  from  home  at  the  time,  we  could  not  ascertain 
what  number  of  stones  passed.  Since  then  I  have  enjoyed 
excellent  health,  and  though  now  sixty-five  years  of  age,  am 
as  active  as  when  I  was  forty.  Having  gone  eleven  months 
without  an  attack,  I  think  I  may  fairly  hope  you  have  eradi- 
cated them." 

Having  finished  m^'-  narrative  of  results,  I  shall  now  ex- 
plain the  mode  of  procedure. 

In  the  first  place  it  may  be  taken  for  granted  that  as 
almost  all  biliary  concretions  are  formed  in  the  gall-bladder, 
if  the  gall-bladder  regularly  emptied  itself,  as  it  ought  to  do, 
every  day,  the  bile  would  never  have  the  chance  of  becoming 
sufficiently  concentrated  to  coagulate  into  masses;  nor  would 
any  of  its  solid  constituents  find  time  enough  to  separate  by 
precipitation  from  its  fluids  and  assume  the  form  of  stratified 
calculi,  nor  any  of  its  cholesterin  be  able  to  crystallize  into 
sandi  gravel,  or  gall-stones.    In  the  second  place  the  natural 
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vxit  of  bilf  froui  tht'  gall-bladder  bfing  by  way  of  the  cystic 
u.nU  common  bik'  ducts  into  the  intt-stines,  even  should,  from 
some  accident  or  iinother,  minute  concretions  of  any  kind  have 
found  time  to  form  in  the  gall-bladder,  were  all  the  bile  daily 
extruded  from  it,  the  minute  concretions  would  no  doubt  he  at 
the  same  time  exti-iided  along'  with  the  bile,  so  long,  at  least, 
as  they  had  not  become  sufBciently  large  to  find  a  difficulty 
ill  getting  into  the  cystic  duct. 

Let  us  How  compai-e  a  human  gall-bladder  to  a  pear-shaped 
india-rubber  syringe.  We  squeeze  the  syringe,  and  out  How- 
its  contents.  And  should  it  liappen  that  the  neck  of  the  syr- 
inge or  its  raiiula  has  got  blocked  up  by  a  piece  of  dirt,  so 
long  as  the  syringe  is  full  of  water,  all  we  have  to  do  is  to 
give  it  a  still  smarter  squeeze,  so  as  to  jerk  the  water  against 
the  obstructing  bodj-,  and  if  the  obstmcting  body  be  not  too 
large  it  is  suddenly  dislodged  and  extruded  along  with  the 
water.  In  this  case  we  grasp  the  s^Tinge  with  the  hand ;  a 
proceeding  not  absoluU'ly  necessary,  however,  for  if  we  merely 
forcibly  press  the  two  fore-flngers  against  the  fundus  of  the 
syringe  so  as  to  involute  its  fundus — see  Fig.  5— it  will  be 
equally  compelled  to  expel  its  contents. 

Turn  now  to  the  gnll-bladder.  "We  cannot  grasp  it  in  the 
hnnd  through  the  intact  abdominal  walls,  but  as  its  fundus, 
when  it  is  distended  with  bile,  presses  directly  against  the 
abdominal  parietes — sometimes  even  to  such  an  extent  as  to 
elevate  them  slightly,  as  is  ivpi-escnted  in  Fig.  4 — there  is  no 
dilTiculty  whatever  in  applying  pressure  to  the  fundus  of  the 
gall-bladder  by  the  tips  of  the  fingers  pressed  against  the  in- 
tegiiincnts  immediately  over  it.  And  just  as  iii  the  case  o( 
the  india-rubber  syringe,  the  digital  pressure  applic<I  to  the 
fundus  of  the  distended  gall-bladder  will  be  equally  successful 
in  making  it  e.\pel  its  contents  along  the  ducts  into  the  intes- 
tines, in  all  cases  where  the  obstructing  body — be  it  inspis- 
sute<l  bile,  s;ind,  gravel,  or  even  a  gall-stone — is  sufficiently 
small  us  to  be  able  to  be  propelled  by  the  bile  along  the  ducts 
info  the  intestines,  as  represented  in  Fig.  5. 

Moreover,  from  the  fact  of  the  duct  being  dilatable,  even 
impacted  t'oncretions  as  large  as  hazelniits  may  be  forced 
along  them  by  daily  Judiciou.sly  applied  slow  and  graduated 
pr'i'ssuii'.  especially  when  the  dilating  process  is  aided  by  the 
administration  of  medicines.     There  is  always  one  point  in 
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Tavor  of  the  operator,  namely,  that  in  cases  where  an  obstnio-  " 
tion  to  the  flow  of  bile  is  caused  by  a  biliary  concretion,  tbe 
gall-bladder  is  always  more  or  less  distended  with  fluid.  And 
this  has  a  double  advantage,  for,  firstly,  it  renders  the  situa- 
tion of  the  organ  more  easily  detected,  and  secondly,  there  is 
plenty  of  bile  in  it  for  the  operator  to  force  against  the  ob- 
struction and  thus  induce  its  forcible  extrusion  from  the  duct. 

It  may  be  as  well  for  me  to  remark  that  although  a  dis- 
tended f?all-bladder  is  easily  enough  localized  through  thin 
abdominal  parietes,  its  situation  is  not  at  all  readily  discover- 
able through  fat  ones,  unless  it  be  of  large  size;  while  a  nor- 
mal-sized gall-bladder,  as  it  well  known,  is  undetectable  in 
either  case. 

In  order  to  assist  gentlemen  in  finding  the  gall-bladder, 
who  are  anxious  to  practise  the  above-described  method  of 
extruding  gall-stones  by  digital  pressure,  I  here  subjoin  an 
anatomical  plate  illustrating  its  usual  position  in  a  healthy 
individual.  It  is  a  copy  of  the  woodcut  given  by  Gaston  (in 
his  paper  on  duodeno-cholecystostomy},'  which  is  itself,  again, 
a  slightly  modifled  copy  of  Hinke's  plate.     Fig.  6. 

Now,  although  the  normal  situation  of  the  gall-bladder  is 
here  truthfully  repri'sented,  one  must  not  expect  always  to 
find  it  in  this  situation  when  the  liver  is  enlarged  or  otherwise 
diseased.  For  sometimes  the  gall-bladder  is  found  much  nearer 
to,  or  much  farther  away  from  the  mesial  line.  In  a  case  I 
saw  with  Dr.  Cook,  of  Forest  Hill,  on  the  3d  Oct.,  although 
the  distended  gall-bladder  was  beautifully  distinct  to  the 
touch,  it  was  both  much  nearer  to  the  mesial  line  and  to  the 
umbilicus  than  is  here  represented.  This  arose  from  the  cause 
of  the  occlusion  of  the  duct  being  an  organic  growth,  which  in 
developing  had  pushed  the  gall-bladder  from  its  normal  posi- 
tion. 

I  would  further  beg  to  remind  my  readers  that  a  few  fail- 
ures must  not  discourage  them,  as  human  Angel's,  like  human 
eyes,  require  education;  and  that  just  as  the  trained  eye  of 
"the  old  salt"  is  not  only  able  to  detect  on  the  horizon  a 
vessel,  but  also  to  discover  her  rig,  and  probably  even  make  a 
tolerably  goovi  guess  at  her  tonnage,  long  before  the  unedu- 
cated eyes  of  the  landsman  can  so  much  as  perceive  a  dark 
speck  in  the  distance,  they  are  not  to  abandon  their  design  on 
account  of  being  at  first  unsuccessful.    .For,  without  doubt. 
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perseverance  and  opportunity  will,  in  the  end,  enable  them  to 
discover  gall-bladders,  equally  as  readily  as  the  trained  fingers 
of  the  expert  do,  even  through  abdominal  parietes  so  thick 
that  untrained  hands  cannot  so  much  as  make  out  the  bound- 
ary of  the  solid  liver  through  them.  While,  again,  they  will 
find  that  ultimately  they  will  be  able  to  extrude  small  im- 
pacted biliary  concretions — be  they  in  the  shape  of  sand, 
gravel,  or  stones — from  the  bile  duct  into  the  duodenum  with 


as  much  certainty  and  safety  as  they  can  pass  a  catheter 
through  a  stricture  into  a  human  urinary  bladder.  At  the 
same  time,  for  the  sake  of  their  patients'  welfare  as  well  as 
their  own  reputation,  they  must  never  forget  to  be  as  careful 
in  the  mode  of  operative  procedure  in  the  one  case  as  they 
would  be  in  the  other,  as  neither  the  one  nor  the  other  opera- 
tion is  invariably  unattended  by  danger. 

BIBLIOGRAPHY. 
1.  InflajDmations  of  the  Liver  and  their  Sequela :    Atrophy,  Clr- 
rliuBis,  Ascites,  HeiuorrhoKesi  Apoplexy,  and  Hepatic  AbBcesHea.    (Ijon- 
daii:  Churchill.  New  Burlln^n  Street.)— S.  British  Medical  Joamal, 
February  Sth,  1887. 


■  1)1 


.  • 


I 

I        » 


INDEX  TO  VOL.  IV. 


Abscess,  alveolar,  825 

of  the  breast,  53,  72 
Actinomyces,  staining,  596 
Adenoma  of  the  breast,  102 
Adeno-fibroma  of  the  breast,  102 
Adeno-sarcoma  of  the  breast,  129 
A^lactia,  83 
Agar  agar  for  culture,  464 

peptonized,  467 
Agar-gelatin  for  culture,  466 

peptonized,  467 
Air,  analysis  of,  for  bacteria,  505 
Alopecia,  601 

adnata,  602 

areata,  626 

folliculorum,  625 

furfuracea,  614 

pityroides,  614 

prematura,  605 

prematura  symptomatica,  614 

senilis,  604 

syphilitica,  622 
Alveolar  abscess,  825 
Amaurosis,  tobacco,  396 
Amceboids,  staining,  596 
Amesthetics    in   dental   surgery, 

841 
Analysis,  bacteriological,  494 
ArcuH  senilis,  351 
Areola,  sebaceous  tumors  of  the, 

304 
Astigmatism,  421,  429 

Bacteria,  culture  of  anaerobic, 
519 

isolation  by  capillary  tube 
method,  525 

isolation  in  a  deep  solid  me- 
dium, 523 

isolation  in  gelatinized  media, 
524 

microscopic  examination  and 
staining  of,  572 


Bacteriological  analysis,  494 

technology,  439 
Baldness,  a  practical  treatise  on, 

601 
Biliary  concretions,  symptomatol- 
ogy of,  866 
Blepharitis,  357 
Blepharo-spasm,  432 
Boil,  gum,  825 
Bouillon,  458 

Bread,  white,  for  culture,  471 
Breast,  abscess  of  the,  53 

adeno-fibroma  of  the,  102 

adenoma  of  the,  102 

adeno-sarcoma  of  the,  129 

anatomy  of  the,  35 

atrophy  of  the,  49 

carcinoma  of  the,  143 

carcinoma  of  the,  treatment 
of,  200 

chondroma  of  the,  317 

chronic  abscess  of  the,  72 

chronic  thickening  of  the,  80 

cystic  tumors  of  the,  235 

diseases  of  the,  35 

examination  of  a,  80 

functional  disorders  of  the,  80 

hydatid  of  the,  286 

hypertrophy  of  the,  46 

infiannnation  of  the,  51 

irritable,  80 

lipoma  of  the,  317 

male,  tumors  of  the,  321 

luelano-sarcoma  of  the,  141 

n«evus  of  the,  317 

sarcoma  of  the,  129 

scrofulous  swelling  of  the,  86 

supernumerary,  40 

syphilis  of  the,  92 

tumors  of  the,  96 

tumors  of  the,  multiple,  808 

tumors  of  the,  shrinkage  of, 
315 


^                              880                                       Index  to  Vol.  IV.                                              \ 

Dacryocystitis,  ans 

Defluviumcapilloruiu,  624 

^^^^^■1                                     vascular  tmuor  of  the,  317 

Dental  caries,  818 

^^^^■1                              Brood  oveu§,  487 

eiOBtosis,  824 

^^^^^■1                              Brown,  John,  on  th«  influence  of 

^^^^^■1                                 the  male  element  utMiri  the  te- 

Burgeiy.  anwathetics  in,  841 

^^^^^^H                                     male  ofKaniBtn,  over  and  above 

surgery,  notee  on,  803 

^^^^H                                 its  tertiliziiit;  influence  u[>uii  the 

Dentine.  SOS 

^^^^H 

Dentition,  807 

^^^■■1                              Bryant.  Thomas,  on   diseasee  of 
^^^^H                                 the  breast,  »» 

its  disorders  and  their  tre« 

ment,  815 

^^^^H                              Buphthaluiott,  4»2 

Dermoid  cysts,  S58 

Detachment  of  retina,  897 

Dilution forsepanttion  of  liaoteri 

^^^^H                              CALCULtrs,  saliTaiy,  614 

480 

^^^^^H                              Cancer,  xee  Carcinoma 

Dioptre,  433 

Diphtheritic  conjunctivitiB,  357 

^^^^^H                              Capillary  tube  method  for  separa- 

^^^n                                          47S 

paralysis,  405 

^^^^^n                              Carcinoma,     mediillary.    clinical 

Disinfectant,  t«sting  a  fluid,  S«S 

^^^^■1                                        featnree  of,  1»5 

Disinfecting  oven,  testing  a,  507 

^^^^H                                    of  the  breast,  14S 

Disinfection  experiments.  S40 

^^^^^■1                                         of    the  breast,    treatment  of. 

Drainage  of  the  knee-joint.  381 

^^^^H                                 200 

Dust,   collection  of.  for  eultura 

^^^^^H                                    BcirrhouB,  clinical  teaturee  of, 

^^^^H                                             175 
^^^^H                              Cariee,  dentaJ,  819 

508 

EccLHS,  A.  Symons.  on   the   b 

^^^^1                              Cataract,  3TU 

ternal  and  eiter:ial  t«ui|>emttti 

^^^^B                                    extraction.  413 

of  the  human  body  as  uiodifif 

^^^^■1                                 Catarrhal  ophthalmia,  S58 
^^^^n                              Cement.  609 

by  muscle-kneading,  17 

Eetroition,  382 

^^^^■1                              Oialaziun,  and 

Eczema  marginatum,  703 

^^^^^Hl                              Chemosis,  433 

of  the  nipple,  X68 

^^^■1                                 Choroid,  diseases  of.  SOU 

Enamel,  808 

^^^^H                              Cibil'B  gelatin  for  culture,  400 

Entropion,  361 

^^^^H                             Cocaine,  483 

Enucleation  of  globe,  407 

^^^^H                                    in  dental  trurgery,  843 

Epicanthus,  483 

^^^^1                             Collea'          10 

Epiphora,  303 

^^^^^^1                             Coloboina,  488 

ErciBion  of  globe,  407 

^^^^^^1                             Conical  cornea,  8S1 

E^ioBtoBis,  dental,  834 

^^^^^^1                             CnnjunctivitiB,  chronic,  8ri7 
^^^^H                                    diphtheritic  337 

Experte.  medical,  on.  043 

medical,    the  obligations    o 

^^^^^^1                             Conjunctiva,  diseases  of,  353 

056 

^^^^^^1                             Cornea,  conical,  8.^1 

medical,  the  qaali  Rent  tons  a 

^^^^■1                                    diseases  ot,  S43 

864 

^^^^H                                        herpes  of,  348 

medical,  the  rights  of.  651 

medical,  the  sphere  of.  S40 

^^^^H                                    nebula  of.  484 

Exploration  of  the  knee  joint,  SS 

^^^H                                    ulcers  of  the.  343 

Eitraetion  of  teeth,  82C 

^^^^^■1                             Culture,  anaerobic,   preservation 

of  teeth,  hemorrhage  after,  81 

^^^^■1 

Eye,  foreign  bodies  in  the.  385 

^^^^^Hl                                    apparatus,  common,  458 

injuries  to  the.  3«0 

^^^^M                                    media.  457 

operations  on  the,  «7 

^^^^^^B                                    media,  collection  of  primarily 

wounds  of  the,  889 

^^^^H                                       Kterile,  G5T 

Eyelids,  diseases  of.  307 

^^^^H                                        vessels,  filling,  4T3 

horns  of  the,  360 

^^^^^H|                             Cultures  from  man  and  animals, 

lupus  of,  861 

^^^H 

syphilitie  ulcers  of.  808 

[noculating.  463 

Klebs'  fractional,  476 

Fibroma  of  the  breast.  103 

Cysts,  dermoid,  B5e 

Field  of  vision,  43U 

__^ 

Index  to   Vol.  IV. 


88 1 


Filling  teeth.  885 

Filter,  Chamberland's,  448 

Filters,  porcelain,  448 

soluole,  514 
Flesh  water,  457 
Foreign  bodies  in  the  eye,  885 
Fungus  of  the  pulp,  825 

Galactocele,  286 
GalaetorrhcBa,  84 

Gall-stones,  extrusion  of,  by  dig- 
ital manipulation,  865,  873 

impacted,   sounding    for,  858, 
859 

impacted,      symptomatology, 
857 
Gelatin  for  culture,  464 
Glaucoma,  879 
Glioma  of  retina,  898 
Globe,  enucleation  of,  407 

excision  of,  407 

tension  of,  485 
GonorrhcBal  ophthalmia,  858 
Grafts,  the  inAuence  of,  upon  the 

mother  stock,  6 
Granular  ophthalmia,  855 
Gum  boil,  825 
Gumma  of  the  breast,  92 
Gums,  lancing  of,  816 

Harley,  George,  on  sounding 
for  gall-stones,  851 
on  the  extrusion  of  gall-stones 
by  digital  manipulation,  865 
Heating,  discontinuous,  446 

method,  Cohn's,  477 
Hemorrhage  after   extraction    of 
teeth,  888 
due   to    perforation  of    gall- 
stones, 855 
Herpes  of  cornea,  348 
Hordeolum,  859 
Horns  of  the  lids,  860 
Hutchinson,   Jonathan:    aids    to 
ophthalmic  medicine  and  sur- 
gery, 841 
Hydatid  of  the  breast,  286 
Hypermetropia,  419,  421 
Hypopyon,  484 
Hypopyon-ulcer,  845 

Injuries  to  the  eye,  885 
Inoculation  of  animals,  541 
Interstitial  keratitis,  849 
Intestinal  obstruction,  treatment 

of,  336 
Iridectomy,  410 
Iris,  diseases  of,  866 

tumors  of,  872 
Iritis,  866 


Itch.  Dhobie's.  792 
Tokelau.  799 
washerman's,  792 

Jackson,  GEORaE  Thomas,  on 
baldness,  599 

Jaundice,  abscence  of,  in  gall- 
stones, 854 

Keetley,  C.  B.,  on  the  responsi- 
bility placed  on  the  physi- 
cian and  general  practitioner 
by  the  modem  progress  of 
surgery,  386 
on  the  surgery  of  the  knee- 
joint,  825 

Keratitis,  interstitial,  849 

Keratoscopy,  422 

Kerion,  797 

Knee-joint,  the  surgery  of  the, 
825 

Lacteal  cyst,  286 
Lachrymal  obstruction,  868 
Lead  opacities  on  cornea,  852 
Leucoma,  845 
Lupus  of  lids,  361 

Male  element,  the  influence  of 
the,  upon  the  female  organism,  3 

Mamma,  irritable,  80 

Mammary  gland  (see  Breast) 

Mastitis,  syphilitic,  92 

Material  for  cultures,  pure,  475 

Maxillary  apparatus,  general  an- 
atomy of,  810 

Meibomian  tumors,  359 

Melano-sarcoma  of  the  breast,  141 

Micro-organisms,  culture  of,  under 
the  microscope,  588 

Milk  cyst,  286 

Molluscum  contagiosum,  859 

Moulds,  mounting,  595 

Mucocele,  364 

Mucous  membrane  of  the  mouth, 
814 

Muscle-kneading,  temnerature  of 
the  human  b<>dy  mouified  by,  19 

Muscles,  ocular,  paralysis  of,  4*02 

Myopia,  419,  425 

Nebula  of  cornea,  434 
Necrosis,  dental,  828 
Neuritis,  optic,  392 
Nipple,  discharge    from    the,    in 
cancer,  180 

eczema  of  the,  168 

morbid  conditions  of  the,  800 

Paget's  disease  of  the,  168 

papilloma  of  the,  806 
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Nipple,  retraction  of  the.  in  cnrci- 
uotua  of  the  breast.  178 
ulceration  of  the,  188 
Nipples,  Bupeniuiiiemr)',  40 

OciTLAR  musclee,  paralvala  of,  Affi 
O'llea,  James  J.,  ou   tlie  Hpliore, 
rieius.  and  obligntiuuB  of  medi- 
eal  experts.  Ml 
Onyohoiuyoosis  tonsurans,  TUtt 
Onys,  340 

Operations  on  the  eye,  40T 
Ophthalmia,  catarrlial,  S.'M 

Konorrho^al,  ;i03 

ffnuinlar,  35S 

purulent.  *i3 

syiii pathetic,  300 
Optic  nerve,  atrophy  of  the,  8D2 

neuritis,  392 

Pagbt'b  disease  of  the  nipple,  I«8 
Pain,  absence  i>f,  in  gnll-stone,  H54 
Pan  nils,  34T 

PapUluma  of  the  nipple,  3O0 
ParalysiB.  diphtheritk.  405 

of  oeular  inuHcles,  402 
Fasten ri»it Ion,  447 
Patella.  Buturiag  the,  331 
Peritoiuy,  346 
Phlyctenulft,  848 
Pita,7»» 
PInte  cultures  under  the  miero- 

Pulleii,     tilt'     hiUueiLi-i'    of,    upon 

plitntM.  5 
Potato,  ix>iled.  for  culture,  463 
I'reBbyopia,  430,  430 
Proptosis.  435 
Ptervgium,  435 
PtOKiii.  435 

Pulp,  fungus  of  the.  825 
Pulse    rate    affected    by    niuscle- 

kneading,  22 
Purulent  ophthalmia,  323 

RKFR ACTION,  410 

KesiKincibility.  the,  placed  on  the 
pliyNJeian  by  the  modem  prog- 
ress of  surgery,  ;J3(! 
Retina,  <]etucliment  of,  397 

glioma  of,  3»y 
Retinitis  pigmentosa.  805 
Rice  milk  fur  culture,  472 
Ringworm.  Bunuese,  T92 
Chinese,  702 
etiology,  734 
fungus  of,  721 
inguinal.  703 

mierosco|)icHl  eiamination  of 
the  hair,  754 


Ringworm  of  the  body,  788 
of  the  «cidp,  741 
of  the  scalp,  differential  dia^  1 

uoeis,  750 
of  the  scalp,  treatment,  TOl 
of      the       scalp,      treatuieot, 

French,  784 
pathology,  731",  756 
pathology   and  t 

Rodent  ulcer,  3S< 


t.  437 

Sarcoma  of  the  breast,  120 

Scalhig.  814 

Scarlet  fuver.  antipyretics  In,  718 
fever,  autopsies  of,  fHJ>S  ' 

fever,  carbolic  acid  in.  713 
fever,  complications  of,  703 
fever,  desquamation  of,  OtSti 
feTer.  diagnoGis  of,  001 
fever,  diphtheritic  syntutamvjj 
in,  702  ■ 

fever,  eruption  of.  QSB 
fever,  hot  batbs  in,  714 
fever,  hydrotherapy  In,  711 
fever,  incubation  of,  087 
fever,  InfectlouBneei  of)  AM 
fever,  invasion  of.  68ff 
fever,  nephritis  in.  TrtS 
fever.  T.rilIi.>lof.-v  of,  1-^3 
fever.  trfati.ie(."l  of,  711 

Sepiiriilionofbaeteria by  different 
nielhoils,  47a 

Serum  for  culture,  4G8 

Smith.  J.:  notes  on  dentAl  surpery 
intended  for  students  of  medi- 
cine and  medical  practitioners, 
803 

Staining  agents  for  bacteria,  578 
bacteria,  573 
bacteria  in  fluids,  SSI 
bacteria  in  sections,  1389 
flrtgellft  of  bacteria.  588 
preparations  dried  on  the  cov- 
er glass.  582,  585 
sections,  methods  of.  592 
siiores  on  the  cover  gloss,  587 

Staphyloma,  435 

Sterilization,  440 

Sterilizer,  steam,  443 

Sterilizing  oven,  441 

Styes,  350 

Surgerj',  dental,  anffisthetics  in,  S41 
dental,  notes  on,  305 
the   res|X)nsibility   placed    on 
the  physician  by  the  modern 
progress  of,  838 
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Sycosis,  parasitic,  792 

tarsi,  357 
Sympathetic  ophthalmia,  890 
Synechia,  435 

Syphilis,  transmission  to  the  moth- 
er through  the  foetus,  10 
Syphilitic  mastitis,  92 
ulcers  of  eyelids,  358 

Tartar,  814 
Teeth,  extraction  of,  826 
filling,  835 
in  man,  general  characters  of, 

805 
irregularity  of,  817 
root  or  fang  oi,  800,  813 
Teething.  807 

Temperature  of  the  human  body 
as  modified  by  muscle-kneading» 
19 
Tenotomy,  408 
Tension  of  globe,  435 
Thermo- regulators,  487 
Thin,   George,  on  the  pathology 
and  treatment  of  ringworm,  719 
Tinea  circinata,  788 

circinata,  diagnosis,  789 
circinata,  treatment,  791 


Tinea  imbricata,  799 

tarsi,  357  " 

tonsurans,  741,  744 

trichophytina  unguium,  796 
Tobacco  amaurosis,  396 
Trachoma,  355 
Trichophyton  tonsurans,  721 

tonsurans,  cultivation  of,  725 

Ulcer,  rodent,  360 
Ulceration  of  a  cancerous  tumor, 
193 

of  the  nipple,  168 
Ulcers  of  the  cornea,  343 

of  eyelids,  syphilitic,  358 

Variation  of  inheritance  caused 
by  the  male  element  upon  the 
female  organism,  3 

Vision,  field  of,  433 

Water  bath  for  sterilizing,  447 
Wounds  of  the  eye,  389 

Xanthelasma,  360 

ZiEMSSEN,  H.  VON,  on  the  pathol- 
ogy and  treatment  of  scarlet 
fever,  68l 
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